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Crome FREQUENCIES 


can’t upset 
RMC “JF” DISCAPS 


Type JF DISCAPS exhibit a characteristic frequency stability 

that is superior to similar capacitors. These DISCAPS show a capacity 
change of only +7.5% over the range between +-10° and +85°C. 
Manufactured in capacities between 150 MMF and 10,000 MMF, 
Type JF DISCAPS are rated at 1000 V.D.C. Write on your letterhead 
for information on these and other quality RMC DISCAPS. 


DISCAP q ’ RADIO MATERIALS COMPANY 
CERAMIC oA / A DIVISION OF P. R. MALLORY & CO., INC. 

GENERAL OFFICE: 3325 N. Colifornia Ave., Chicago 18, Ill. 

CAPACITORS ¢ £ Two RMC Plants Devoted Exciusively to Ceramic Capacitors 
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ELECTRONIC INDUSTRIES 


In earlier editorials we pointed to the 
fact that the gross national product of 
the electronic industries was more than 
50% military, and that there was con- 
siderable erosion of consumer product 
dollar volume due to foreign imports. If 
the electronic industries are to remain 
strong, grow, and stabilize it seems logi- 
cal that they must also expand into hith- 
erto unexplored realms. New electronic 
markets must be located and developed! 

We are happy to report that some- 
thing positive along these lines is now 
under way. At the WESCON show in 
August a new association called ESMA, 
of the Electronic Sales Managers Asso- 
ciation, was formed. A first, very suc- 
cessful, meeting was held during the 
National Electronics Conference last 
month in Chicago. At this meeting a 
printed statement of the Association’s 
purpose was distributed. This states: 


The purpose for which this association is formed 
and the projects to be carried on and promoted by 
it are as follows: 


a. To sponsor the improvement of marketing tech- 
niques, communications and policies in the elec- 
tronics industry. 


. To provide for the mutual exchange of electronic 
marketing and sales management information. 


*. To promote, by creative sales management the 
growth of electronics through the maximum 
utilization of our expanding electronic technology. 


. To advance the science and stature of the elec- 
tronics sales management profession. 


. To promote, encourage and sponsor projects and 
programs which will attract and develop high 
calibre technical sales management personnel. 


. To promote fellowship and cooperation among 
sales managers and other groups and associa- 
tions within the electronics industry. 


Membership in the organization is on 
an individual basis with dues being 
$50.00 per year for the first member of 
each firm and $25.00 for each additional 
member. To date there are 42 full mem- 
berships and approximately 50 applica- 
tions, with more coming in each day. 
The next all-member meeting will be held 
in New York City during the time of 
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the National IRE Show, and the next 
executive committee meeting will be 
held during the forthcoming NEREM 
Conference in Boston this month. Pres- 
ent officers of the new association are: 
C. G. (Spec) Barker, Filtors Inc., Pres- 
ident; Ward Brody, Consolidated Elec- 
trodynamics, Vice President; Jack 
Bisby, Airborne Instrument Labora- 
tories, Secretary-Treasurer. Members of 
the Executive Committee include: Rob- 
ert A. Bailey, International Resistance 
Corp.; Arthur B. Williams, Engineered 
Electronics Corp.; and Morton Scheraga, 
Analab International Corp. 

The first objective will be to canvass 
every member and interested party to 
obtain a list of primary problems con- 
fronting each person’s organization. 
These will be reviewed and consolidated 
to establish those of utmost overall im- 
portance on which the Association will 
concentrate. There are still three vacan- 
cies for committee chairmen who are 
later also to become members of the Ex- 
ecutive Committee. Sub-Committees now 
being formed include By-Laws, Finan- 
cial, Show Policy, Programs and Mem- 
bership. 

We extend our very best wishes for 
the success of ESMA. We believe that 
the discussions and activities of such a 
group can go a long way toward estab- 
lishing new markets for electronic prod- 
ucts in other industries. We are also 
favorably inclined to the individual mem- 
bership plan. Many of today’s electronic 
companies were formed by electronic en- 
gineers. Individual memberships will en- 
able many of today’s similarly ambitious 
engineers to obtain a prior exposure to 
modern marketing techniques, problems, 
and competition. This is in turn will 
tend to assure a greater percentage of 
“successes” in the new enterprises which 
our industry needs ... regardless of 
whether new companies are formed or if 
established companies re-orient their 
productive efforts. 
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Highlights ae 
of this issue 


Output coaxial line 


Future Trends in Microwave Beam Tubes page 70 € window 
Mi T 
The relevant technology of microwave beam tubes has been refined sewer mote as 


to the point where manufacture is highly competitive. However hazard- 
ous predictions may be, there is a need for information on which to 
base future plans. 


Determining Temperature Rise of Coaxial Lines page 78 


Manufacturers frequently give data for only one center conductor 
temperature and one ambient temperature. It is often difficult to 
extrapolate temperature data for other power levels and other ambient 
temperatures. Here is a method which simulates electrical loss without 
applying microwave energy. It produces a maximum amount of data 
with a minimum expense in time and also a minimum expense in money. 


At Microwave Frequencies . . . Determining Dielectric Constants 
page 86 


Coaxial Lines 


New dielectric materials for microwave and antenna use create a need 
for fast, accurate determining of dielectric constants and dissipation 
factors. Most commercial dielectrometers are too expensive for occa- 
sional laboratory use. This method uses existing equipment. 


Finding Radar Pattern Equations With a Computer page 89 


The expression for the far field antenna pattern on a horizontal plane 
does not lend itself to convenient analytical manipulation. Also, it is 
inexact if applied to the pattern of an antenna enclosed within a 
radome. Approximations are sought which facilitate computation and 
design. These have acceptable accuracy and analytical convenience. 


Make Your Own Waveguide Bends page 24! 


Costs can be sharply reduced on custom waveguide installations by Rotary Waveguide Joints 
bending and twisting your own waveguide. With the simple bender 
described here, relatively unskilled persons can make these bends and 


twists. 
Antenna Test Parabolas 


Microwave Power Tube Chart page 135 


The most comprehensive listing of microwave tubes in the industry, 
this chart provides technical specifications on magnetrons, klytrons, 
traveling wave tubes, backward wave tubes, and planar triodes avail- 
able commercially. 


Designing Rotary Waveguide Joints page 94 


The theory of probe type transitions for radar antennas between 
rectangular waveguide and coaxial line is summarized. The design 
of rotary joints using these transitions is discussed. A rotary joint 
design with low VSWR for the 8.8 to 10.4 KMC range is presented. 


Build Antenna Test Parabolas—Fast page 98 


Building antenna test parabolas often takes weeks of engineering time. 
Here is a new tool—the Para-Shaper—which can do the job quickly, 
economically and with the same accuracy as conventional methods. 
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RADARSCOPE 


NEW AIR TRAFFIC CONTROL SYSTEM 


“Volscan” system of air traffic control, being developed at Avco’s 
Electronics & Ordnance Div., makes it possible for 120 aircraft to 
takeoff and land each hour. Here operator at one of the “Volscan” 
consoles is setting in initial data for an aircraft’s approach. 


JAPANESE EXPORTS of electronic products to the 
United States in the first six months of 1960 totalled 
$38.7 million, compared with $22.1 million during the 
same period last year, reports the Electronics Div., 
Business and Defense Services Administration, U. S. 
Dept. of Commerce. The April-June quarter this year, 
the export total—22.8 million—was 1 million in excess 
of shipments to the U. S. for the entire year of 1958. 
The 1959 exports were $75.6 million. Radio receivers 
are accounting for 77% of all Japanese exports in 
electronic products to the U. S. 


DON’T LEAN ON THE GOVERNMENT for help in 
supporting research and development,” warns Lt. 
Gen. Arthur G. Trudeau, U. S. Army’s Chief of 
Research and Development. “The expenditures from 
military R&D will remain at the current annual figure 
of $5 billion,” he said. But more companies “must 
face the facts of a cold-war world and perceive that 
some reasonable percentage of gross sales or profits 
must be flatly earmarked for the exclusive use of 
basic and supporting research. There is too much effort 
devoted in some industries to merely selling today’s 
hardware.” “The current lead-time,” said Gen. Tru- 
deau, “from conception of a new weapon until its de- 
livery is 7 to 8 years here in the U. S. Russia does 
a comparable job in 5 years.” 
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SCIENTISTS AND SCIENCE TEACHERS have been 
invited by the National Science Foundation to submit 
proposals for the development of prototypes of new 
laboratory equipment for use in the Nation’s schools 
and colleges. NSF is at 1951 Constitution Ave. N.W., 
Washington 25, D. C. 


SHIPMENTS OF RADIO receivers and _ radio 
phonographs in 1959 reached a new high for the 
decade, totaling more than 16 million units and a 
value of almost $424 million. 


GRADUATE ENROLLMENTS have been rising 
steadily in recent years. It will be interesting to see 
whether the increasing demands for engineers will 
affect this trend. 


INTER-LANGUAGE CONVERSATIONS from con- 
tinent to continent will be possible within the next 
20 years, predicts Dr. Edwin G. Schneider of Sylvania 
Electronic Products, Inc. “Automatic translation of 
transoceanic conversations,” he says, “will be per- 
formed through advanced communications and data 
processing devices.”” Among the other possibilities for 
the future he sees 2-way wireless telephone calls by 
pedestrians using 2-way pocket radios the size of a 
package of cigarettes; and transmission of still photo- 
graphs through the telephone system at moderate 
cost. 


READING PRINTED DATA 


IBM engineer inspects a reading station in the company’s new 
1418 optical character reader. By exclusive scanning method the 
1418 reads typewritten or printed numbers recorded in ordinary ink. 
The information is fed directly into the storage of an IBM computer 
for processing at electronic speeds. 
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Analyzing current developments and trends throughout the electronic 


industries that will shape tomorrow's research, manufacturing and operation 


ONE OF INDUSTRY’S keenest competitors for per- 
sonnel is the Wright Air Development Div. of ARDC, 
Wright-Patterson Air Force Base, Ohio. The Develop- 
ment Div. has established more than 450 new profes- 
sional positions for physicists, metallurgists, aero- 
nautical, ceramic, electrical, electronic, instrumenta- 
tion, and mechanical engineers at all degree levels, 
and with or without experience. 


“INERTIAL GUIDANCE for merchant vessels 
should soon become a practical reality,” says Fred- 
erick Stevens, Vice-President and Manager of Elec- 
tronic Systems & Equipment Dept. of Nortronics, 
Div. of Northrup Corp. Stevens points out that there 
is no significant difference between navigational prob- 
lems of airborne vehicles and seaborne vessels. There 
is a great need for increased precision in maritime 
navigation and inertial guidance seems to fit all re- 
quirements. “Star tracking” telescopes of the Astro- 
inertial system contract pre-selected stars and com- 
pare observed star lines with precomputed star lines 
on the ship’s path. When differences exist, the system 
can give steering commands to correct for these 
disparities. 


RADAR AUGMENTER developed by Lockheed Elec- 
tronics may mark the end of the drone plane as Air 
Force targets. The device, which is placed inside a 
small rocket, magnifies the rocket’s “electronic size” 
many times, making it appear as large as a plane on 
the radarscope. The target rockets in which the radar 
augmenters are mounted flies at supersonic speeds, 
equal to the current speeds of jet fighters and bombers. 
The augmenters consist of 2 antennas, one antenna 
receiving the signals sent out by the fighter plane and 
the second antenna to bounce it back to the fighter 
plane radarscope. In between is the amplifier which 
increases the signal. Without the augmenter, the 
radar cannot pick up the target. 


U. S. ELECTRONIC FIRMS dealing abroad are find- 
ing increasing difficulty competing with local manu- 
facturers. One of the pet subterfuges now employed 
is the specification “written around” foreign equip- 
ment. The way the specifications are written auto- 
matically excludes most American equipment. In 
Scandinavia, for instance, safety standards for equip- 
ment operating from electric power lines automati- 
cally exclude U. S. receivers, phonographs, and other 
electronic equipment. It is becoming so important 
that the U. S. be a party to international agree- 
ments, that the U. S. industry officials are urging that 
the U. S. Government underwrites the expenses of 
delegates attending these functions. What brought 
this to a head is the forthcoming meeting of the Inter- 
national Electro-Technical Commission in New Delhi, 
India. The traveling expenses for the delegates are so 
high that no small group of firms in the industries 
can foot the bill. 
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MANNED AIRCRAFT will account for about half 
of next year’s $13 billion budget for aerospace proj- 
ects, predicts Dr. Herbert F. York, Director of the 
Office of Defense Research and Engineering. 


NEW PERMANENT MAGNET material, an_iso- 
thermally-treated alnico of higher cobalt content, de- 
veloped by Thomas & Skinner, Inc., Indianapolis, is 
said to represent a 30% improvement over present 
high coercive alnicos. The new product has coercive 
strength in excess of 1300 oersteds and energy levels 
above 4 million gauss-oersteds. The new material will 
allow smaller magnetron tubes and BWO tubes and 
opens the way for smaller diameter electric motors. 


AN EXTRA BILLION DOLLARS annually will have 
to be spent over and above the presently allotted bil- 
lion and a half, according to Courtney Johnson, Ass’t 
Army Secretary for Logistics, in order to obtain U. S. 
arms and equipment. He points out a little more than 
2% of the $2 billion spent last year went for equip- 
ment produced in the arsenals. 


EXPERIMENTAL FUEL CELL that converts un- 
purified air and ordinary hydrogen gas directly into 
electric power has been developed by Ionics, Inc. Keys 
to the process are: 1. Combination of fuel electrode 
and Ionics, and membrane similar to those used in 
water desalting plants. 2. Platinum-coated electrode. 
3. Bromine-bromide acid solution in cell to facilitate 
utilization to produce power. 


AUTOMATED STEEL MILL 


Working simulation of a GE-312 computer-controlled hot strip mill 
was demonstrated in the General Electric exhibit at the 1960 Iron 
& Steel Exposition in Cleveland. Operator actually rolls his own 
steel strip in this “island of automation.” 
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HYREL® FB DEPOSITED CARBON RESISTORS 
are hermetically sealed in ceramic jackets against moisture 
and vapor... safely protected against mechanical abuse. 
The Hyrel FB series is intended for applications in military, commercial 
and telephone equipment wherelong life under high humidity, 
small size, and stability of electrical characteristics are important. 
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WRITE FOR ENGINEERING BULLETIN 7010B 


SPRAGUE ELECTRIC COMPANY 
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As We Go To Press... 


“LOOKING INTO THE MATTER" 


Joan Shave “eyes” some of the 60 ultra-thin 
wires on “spinning wheel” used in making 
grids for RCA new nuvistor-RCA-6CW4. 


AT&T Plans To Launch 
Its Own Space Satellite 


AT&T plans to put the first sta- 
tion of a satellite relay system into 
space within a year to enable ex- 
perimental transmission of tele- 
phone calls, television, data trans- 
mission and other types of com- 
munication between the U. S., the 
U. K. and continental Europe. 

The company is now prepared 
to contract for the launching of 
the necessary satellites and to pro- 
ceed with the construction of trans- 
mission and receiving stations on 
the ground, AT&T’s Long Lines 
Depart. stated in an application to 
the FCC. 

The project would be financed 
and the facilities operated by 
AT&T, in coordination with tele- 
phone administrations abroad—a 
similar practice for many years in 
handling overseas communications 
by cable and radio. 

In the development of this proj- 
ect, the company expects to work 
closely with NASA. 

AT&T also asked the FCC for 
rule changes which would allow the 
company to proceed, following sat- 
isfactory tests, with the initial 
stages of commercial service. 

“We are planning a system that 
would make use of solar-powered 
satellites orbiting at an altitude of 
about 2200 miles,” Henry T. Kil- 
lingsworth, AT&T vice president 
in charge of Long Lines, said. 

“Electronic amplifiers aboard the 
space stations would catch signals 
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Army Courier Satellite 
Relays Ist Space Photo 


The U. S. Army COURIER com- 
munication satellite has produced 
another scientific and practical first 
for the U. S.—the active radio re- 
lay of “space-photos” from a 
ground station through the satel- 
lite and back. 

The photograph was sent from 
the Army Signal Corps ground sta- 
tion at Ft. Monmouth, N. J., to the 
Army satellite and retransmitted 
back to earth virtually unchanged 
in quality. 

The electronic relay of photo- 
graphs, from the time they are in- 
serted into a facsimile machine 
(which scans photographs and 
transmits them as electrical pic- 
tures) at the ground station, to 
the time a Polaroid type print is 
taken from the companion machine 
on the return, takes five minutes. 

Army Signal engineers at the 
U. S. Army Signal R&D Labora- 
tory, Ft. Monmouth, developers of 
both the COURIER and the fac- 
simile system, said the process does 
not involve a passive relay, that is, 
“bouncing” the photograph off the 
surface of the bird. The space- 
photo is actively relayed through 
the electronic equipment in the 
satellite in a manner similar to 
radio-photos on the ground, except 
that it travels hundreds of miles 
through space to the satellite and 
back. 


FLIGHT SIMULATOR 


Viewing new 3-axis Flight Simulator at Lock- 
heed’s Missile and Space Div. in Sunnydale 
are: (L) Leo K. Yoskowitz, Simulation Labo- 
ratory Staff Head; and (R) Roy j. Niewald, 
Manager, Dynamics Analysis and Simulation 
Dept. 


The photographs are sent out 
from the Army ground station, re- 
ceived by COURIER, and then re- 
transmitted back to the ground sta- 
tion, all during one pass while the 
satellite is in working range. 

The successful result establishes 
the definite groundwork for satel- 
lite storage and relay of all types 
of facsimile messages — photo- 
graphs, letters, maps, charts—be- 
tween properly equipped ground 
stations throughout the world. 


from earth, immediately boost and 
relay them on to ground stations 
in the United States, The United 
Kingdom and western Europe.” 
The proposed spheres would be 
four feet in diameter and weigh 
about 175 pounds. About 60 per 
cent of the surface would be cov- 
ered by glass-coated solar cells. 


Optical Maser Transmits 
Light Pulses Over 25 mi. 


An optical maser (or “laser’’) 
has been used in preliminary ex- 
periments in long distance com- 
munications by scientists at Bell 
Telephone Labs. The device trans- 
mitted pulses of light between 
Murray Hill, N. J., and Holmdel, 
N. J., a distance of about twenty- 
five miles. 

The device generates a beam of 
“coherent” light—light in which 
there is a definite phase relation- 
ship from point to point in all 
parts of the beam. The property 
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of coherence in radio waves makes 
it possible to control, direct and 
modulate them, so it may be pos- 
sible to use coherent light in the 
same way. 

(Continued on page 234) 


PARAMETRIC UPCONVERTER 


Production model of GE’s new parametric 
up-converter is checked out by Dr. Harry Pep- 
piatt. An incoming signal of 400 MC is con- 
verted up to 10,000 MC, and then down to an 
intermediate frequency, with low noise gain. 


More News on Page 8 


Electronic) 
ISHORTS 


>» Lockheed Aircraft Corp. engineers have developed a new TV system 
to spy out trouble aboard rockets on their 18,000-mile-an-hour flights. 
This system will allow engineers on the ground to see design errors and 
be better prepared to make corrections. 


> An unmanned plane (drone) and a matching spy system (AN/USD-5) 
designed for field army level permit surveys of enemy territory, relaying 
photographic, radar, and infrared data to a field commander, day or 
night, under all weather conditions. The drone is pre-programmed for 
its flight and mission. After flight it parachutes into a selected open area. 


> ONR has received a survey report on the status of digital computers, 
here and abroad. Isaac L. Auerbach, head of the International Federa- 
tion of Information Processing Societies, under contract to the Navy, has 
revealed that China’s rapid development of computer technology and 
automatic control has astounded the Russians. In Western Europe, 31 
countries and institutes have developed 64 computer models. 


> NASA will negotiate with Grumman Aircraft Engineering Corp. on a 
$23-million contract (not including the experiments) to develop a 1%4-ton, 
eight-sided Orbiting Astronomical Observatory (OAO). Astronomers will 
use telescopes in the OAO space platform to study cosmic phenomena. . 
X-rays, ultraviolet and infrared rays . . . obscured to ground observatories 
by the earth’s atmosphere. 


> Infrared Traffitrol Detector, designed for in-minutes installation and 
easy mobility copes with changing traffic patterns. Introduced by the 
Heiland Div. of Minneapolis-Honeywell Regulator Co., it offers wide flexi- 
bility to traffic engineers and law enforcement officials in studying and 
controlling traffic. 


>» New concept in detection of unannounced satellites utilizes high alti- 
tude (20 miles) balloon-borne optical systems for all-sky surveillance. 
Under development by Electro-Optical Systems, Inc., for the Air Force 
Geophysics Research Directorate (AFRCL) the device is essentially a bal- 
loon-borne telescope with a telemetering link to the ground. It is immune 
to electronic countermeasures and provides 360-degree hemispherical 
coverage. 


>» ARDC has awarded GE a $392,000 contract to cover applied research 
on information processing, evaluation and decision-making in complex 
operational situations. Interest will focus on Threat Evaluations and 
Action (TEAS), Combat Operations Control (COC) Systems and work 
performed by GE’s Military Planning Operations (TEMPO) at Santa 
Barbara, Calif. 


>» FAA’s Bureau of R&D, upon recommendation of FAA’s National Avia- 
tion Facilities Experimental Center, Atlantic City, N. J., has adopted the 
British Royal Aircraft Establishment (RAE) Visual Glide Indicator 
Landing Lights as a national standard for use at U. S. airports. 


>» AEC has awarded General Instrument Corp. a contract for initial 
research leading to a first-of-its-kind Thermoelectric Generator, as part 
of its SNAP (Systems For Nuclear Auxiliary Power) Program. Genera- 
tor will be designed to produce electricity directly from heat of fission 
products produced in nuclear reactors. 


» A new photoemissive material translates light into electrical signals 
permitting “electronic eyes” to operate for long periods at high tempera- 
tures (140 hours at 120°C). Material was developed by Westinghouse’s 
Electronic Tube Div. for BuShips as part of DOD’s long-range supporting 
research program. 


> A new Thermoelectric Generator, without moving parts, developed by 
the Minnesota Mining & Mfg. Co., is used in a gas-fired wall heater, con- 
verting heat energy into the electrical energy required to operate a fan 
circulating warm air throughout a room. The generator draws its heat 
energy directly from the heater’s combustion chamber. 


As We Go To Press (cont.) 


“ONTOS” MOBILE TANK 


Equipped with four “eyes” (TV cameras) and 
almost “human” (electro-mechanical arm) 
ONTOS was developed for the Navy for use 
in studying ocean depths as great as 20,000 
feet. It is “shore-controlled” through a silver- 
plated cable, five miles long. It was designed 
and produced at the Worcester, Mass. Elec- 
trical Cable Works of U. S. Steel and Wire 
Div. for a Scripps Institute of Oceanography 
Project. 


Lack Of Inventor's 
Recognition Decried 


At the formal opening of the 
U. S. Patent Offices Electrical Ex- 
hibit, Dr. D. L. Jaffe, President of 
Polarad Electronics Corp., referred 
to statistics showing that the rate 
of U. S. inventions per capita were 
quite mediocre, when compared to 
other leading industrial nations of 
the free world. A relatively low 
number of books is being produced 
per capita, he said, as opposed to a 
higher concentration of television 
sets and stations. 

Dr. Jaffe stated that most great 
inventions were made by single in- 
dividuals, rather than by large in- 
dustrial research teams. Increased 
recognition for the individual and 
possibly even “eccentric” inventor 
were recommended as a step in the 
right direction. 


Exports To Cuba Under 
Stringent Control 


The Depart. of Commerce has 
taken action to ban shipments of 
most commodities to Cuba. 

With the exception of unsub- 
sidized foodstuffs, medicinals, and 
certain medical supplies, all other 
exports to Cuba, including unpub- 
lished technical data, will not be 
approved. 

Consequently, most general li- 
censes covering shipments to Cuba 
are revoked, except for those cover- 
ing such shipments as plane or 
ship stores, baggage and personal 
effects, intransit shipments of 
foreign- origin goods, and certain 
types of gifts. 


More News on Page 14 
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SPLIT SECOND 


New HUGHES® nanosecond diodes switch 50 times 
faster than standard germanium diodes. ( your circuits require 


faster response, faster recovery, with greater accuracy, you can solve your problem with 
Hughes nanosecond diodes. 
Hughes nanosecond germanium diodes are designed to make today's circuits better — 
nd tomorrow's possible. They combine the most wanted parameters into one subminiature 
nent. Th witch 50 times faster than the usual germanium diode; they have con 
ances 50 her; and they have rectification efficiencies greater than 70%. They have 
higher Q and faster recovery (both forward and reverse), which give your circuits greater 
accuracy and extremely low transient losses 
These new semiconductors were created especially for high-speed computer logic, 
high-frequency transistor circuits, extremely fast reference switching, and low-noise, 
low-level RF modulation and demox f you're working with sophisticated circuitry 
with exacting requirements, the Hughes Semiconductor sales engineer in your areaisa 
good man to know. Call him. 
Or write Hughes Semiconductor Division, Marketing Department, 500 Superior Avenue, 
Newport Beach, California 


SPECIFICATIONS 
Types | Minimum | Minimum | Max. Rev. Current | Min. Rectif M | ™ MAX. REVERSE RECOVERY | 
| Forward ay Kf fe @ Specified Voltage Efficiency JAN Capacitance Dynamic Tea to R lecov. Circ. | 
ber 100nA At O Bias Impedance = (nsec) (Ko) | Switching 
@ 100 MA @ 100Kc @imAdc & (Ri = 1000) 
O0.imA RMS ty (PMA) / Ve 
(aA) (9 (pf) (ohms) 


10 10/4 
| 2 10/-6 

i | 3/-3 
i | 10/46 


Note: The recovery ic was on the lumatron sampling scope. 


Creating a new world with ELECTRONICS 


| HUGHES 


HUGHES APRORAFT COMPANY 
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ABOUT DNSIT's 


«= Do you know the important differences be- 
tween DVSTs (Direct View Storage Tubes) and 
conventional CRTs (Cathode Ray Tubes)? 

A: The obvious answer concerns construction dif- 
ferences in the DVST (flood gun, various front-end 
meshes, etc.). But, more important is the new range 
of applications available to DVST users. These new 
applications result from DVST’s high brightness, 
controllable persistence, storage capability, inte- 
grating properties — and the human factors compat- 
ibility which accompanies all of these advantages. 
@: Are all DVSTs alike? 

A: Where storage time and brightness character- 
istics are concerned, most DVSTs are fundamentally 
similar. Significant differences exist, however, in 
other important criteria. 

@: What criteria should you look for in a DVST? 
A: It depends, of course, on your particular appli- 
cation — but there are at least three important 
qualities you should check: 

1. Half-tone rendition: When operating in the stor- 
age mode, DVSTs differ greatly in their ability to 
produce enough half-tones for photographic-quality 
detail. 

2. Resolution: This important factor (together with 
half-tone rendition) is a measure of a DVST’s ability 
to display a detailed, accurate picture. As a func- 
tion of writing gun spot size, proper resolution de- 
pends on advanced developments in the field of 
high-performance electron guns. 

3. Uniformity of writing, storage and erasure: 
DVSTs must present displays free from unwanted 
highlights — displays which will erase evenly and 
completely. Most important in influencing this 
capability is collimation (ability to arrange flood 
electrons in parallel array and then to strike the 
target assembly at a 90° angie). 
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@: What does Hughes offer in the DVST line? 
A: Everything you could ask for. (Warning! This 
is the commercial): 

1. Outstanding half-tone rendition with DVSTs 
which store up to 7 shades of gray. (More than any 
competitive DVST!) They produce detail unmatched 
by any other storage tube. 

2. Higher resolution resulting from advancements 
in electron gun design perfected by the famed 
Hughes Research Laboratories. 

3. Exact collimation for uniformity of writing and 
erasure through the use of an advanced, Hughes- 
developed electronic lens system. This system fea- 
tures a precision machined metal lens integrated 
with the target assembly. 

4. Brightness and storage time — more than com- 
petitive with any other DVST on the market today. 
5. World’s most complete line of DVSTs. Sizes: 3”, 
4”, 5”, 7”, 10”, 21”; electrostatic or electromag- 
netic deflection. Available with 1, 2 or 3 write guns. 


Our engineers will be happy to assist you with 
specific applications. Telephone, wire or write today 
for information: HUGHES, Vacuum Tube Products 
Division, 2020 Short St., Oceanside, Calif. 


For export information, please write 
International, Culver City, California 


Hughes 


Coes Sa TTR e ts ie oe ] 


| HUGHES | wend 


| new world with 
VACUUM TUBE PRODUCTS DIVISION 


HUGHES AIRCRAFT COMPANY 


| Electronics 
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Now for the first time —a single source of supply for 
CONTOUR* cable, connectors and custom engineered 
inter-connection and harness systems {ss eters 2 complet 


etched CONTOUR cable and connector components — off-the-shelf and custom engineered. They are 
designed to meet the most rigid performance requirements. Their use offers marked advantages over 


conventional methods in fabricating all types of wiring harnesses, interconnecting cables, moving joint 


connectors, and relay rack drawer connections. For technical assistance in the application of these components to your in- 
terconnecting and wiring problems; for literature, price or delivery information, write, teletype (TWX INGL 4117) or call collect: HUGHES 


industrial Systems Division, P.O. Box 90904, International Airport Station, Los Angeles 45, California. For export information, write: HUGHES International, 
Culver City, California *Trademark of Hughes Aircraft Company 


CREATING A NEW WORLD WITH ELECTRONICS 


INDUSTRIAL SYSTEMS DIVISION 


HUGHES AIRCRAFT COMPANY 


CONTOUR C 


*s sd Be 
HYOROSTATIC CABLE TO CABLE 
ENVIRONMENTAL CONNECTOR 
SELF-RETRACTING CONTOUR CABLE 


ea 
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PRECISION 
INSTRUMENT PARTS ano 
ASSOCIATED COMPONENTS 


Gears—Shafts—Collars—Couplings—Differentials—Speed 
Reducers, etc. Over 12,000 Items—For Immediate Delivery! 


A completely integrated system of STOCK precision 
parts and components—engineered for maximum flexibil- 
ity of use—in all design, research and military develop- 
ment applications. 


PRECISION BREADBOARD 
DEVELOPMENT KITS 


40 Different Types Available—from stock! 
1/8”—3/16"—1/4”" Shaft Sizes 


Complete, low cost, general purpose kits of laboratory 
precision instrument parts and components, designed by 
practical engineers for all mechanical, electro-mechanical 
breadboards, prototype, test fixture and servo control 
system applications. 

Specialized Kits of Spur Gears, Speed Reducers, Dif- 
ferentials and Couplings also available. 

Detailed information and parts list available, upon 
request. 


F R a IPE 416-Pace 
MASTER CATALOG #21 
Lists over 12,000 STOCK instrument, tool and electronic 


parts and components, with complete specifications, draw- 
ings and prices... PLUS, new PIC Technical Data Sheets. 


Includes full information on all PIC Development Kits. 


aed IPC DESIGN CORP. 


your FREE } Subsidiary of BENRUS WATCH COMPANY, Inc. 


copy 
today. 


477 Atlantic Avenue Telephone: 
East Rockaway, L.I., N.Y. LYnbrook 3-6470 
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NOW MINIATURE DISC CATHODES HAVE FAST WARMUP T00 


The vital difference between the miniature (.090 in. OD 
shank) disc cathode you see above and the one you 
have been using is the triangular hole in the ceramic. 
The cathode shank touches the ceramic at only three 
points. Actually there is 60% less contact area than 
with round hole ceramics. So heat doesn’t escape as 
fast. The cathode warms up faster. The TV picture 
comes on quicker. 


Superior introduced the triangular hole .490-in.-dia. 
ceramics for miniature disc cathodes just a year ago. 


Now this feature is being offered in miniature disc 
cathodes with .365-in.-dia. ceramics, too. 


The triangular hole grips the cathode shank firmly and 
locks it in place. Embosses above and below the ceramic 
prevent both rotation and longitudinal movement. A 
shadow groove in the ceramic is standard to protect 
against sublimation leakage. 


Write for dimensional drawings and samples. 
Superior Tube Company, 2502 Germantown Ave., 
Norristown, Pa. 


Syoevrar fide 


The big name in small tubing 
NORRISTOWN, PA. 


Johnson & Hoffman Mfg. Corp., Mineola, N.Y.—an affiliated company making precision metal stampings and deep-drawn parts 
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As We Go To Press... 


Scientists Say Too Many 
Intn'l Organizations 


Prof. H. S. W. Massey of Britain 
refused to join a proposed Interna- 
tional Academy of Astronautics at 
the 11th Congress of the Interna- 
tional Astronautical Federation 
(IAF), in Stockholm, Sweden, 
where more than 600 Western and 
Communist bloc scientists had con- 
vened, recently. He contended re- 
search was suffering because scien- 
tists were trotting from one inter- 
national conference to another. The 
Russians, too, refused to join indi- 
cating there were already enough 
international bodies for cooperation 
in solving the problems of explor- 
ing outer space. They also refused 
to join a second international or- 
ganization—an Institute of Space 
Law—feeling that this problem 
should be a function of the U.N. 
As for the new Academy, Prof. L. I. 
Swlov, President of the IAF, indi- 
cated that cooperation could be 
carried on through the Committee 
on Space Research set up by the 
International Council of Scientific 
Unions with its headquarters in 
Paris. 


COMMUNICATIONS CENTRAL 


New 12-state Automatic Communications 
System at the Miami, Fla. hdqts. of the 
Mackle Company-General Development Corp. 
Private line teletypewriter net puts head- 
quarters and nine development sites in direct 
contact with offices in the Eastern section 
of the nation. 


New ‘Length’ Standard 


A wavelength of light replaces 
the standard meter bar as the new 
standard of length. The action was 
taken by the 11th General Confer- 
ence on Weights and Measures 
meeting in Paris. Dr. Allen V. 
Astin, National Bureau of Stand- 
ards, headed the American delega- 
tion to the conference. 

The new definition of the meter 
is 1,650,763.73 wavelengths of the 
orange-red line of krypton 86. 
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(Continued) 
10 Million Refund To 
DOD on Missile Master 


The Martin Company of Balti- 
more, awarded a $95 million con- 
tract in 1955, to design, develop, 
manufacture and put into operation 
Missile Master Systems, will refund 
$10 million to the Army. Savings 
in manufacture and the difference 
between actual and estimated costs 
account for this refund. The Mis- 
sile Master, now being installed 
throughout the U. S., is a comput- 
ing machine designed to coordinate 
the launching of air defense mis- 
siles and aircraft in event of an 
enemy attack. 


Component Shipments 
Continue 1959 Increase 


Shipments of electronic compo- 
nents by U. S. manufacturers 
reached another all-time high dur- 
ing the first quarter 1960, the Elec- 
tronics Div., BDSA, U. S. Depart. 
of Commerce, has reported. 

Output of electron tubes, semi- 
conductor devices, and other major 
electronic components during the 
first 3 months of 1960 increased 8% 
over the preceding six-month rate 
and more than 20% above the first 
half 1959 rate. The increase was 
not general. Shipments of quartz 
crystals, transformers, and transis- 
tors were up sharply, whereas out- 
put of TV picture tubes, which is 
generally subject to seasonal de- 
clines during the first quarter, and 
power and special purpose tubes 
declined slightly during the first 
quarter 1960. 


Electronic Banking 


Depositor’s bank statements are 
now being prepared electronically 
by the First National Bank of San 
Jose (Calif.). Center of the system 
is a Burroughs “220” Data Proc- 
essing System. Check and deposit 
information is recorded on punched 
paper tapes which, along with stop 
payment and other information on 
punched cards, are transformed in- 
to magnetic tape. The information 
is stored in memory cores. New 
tapes are made daily including a 
statement tape which records each 
individual transaction in a deposi- 
tors account during a month’s 
time. The tape is used by the com- 
puter in conjunction with 5000 dif- 
ferent instructions to print the de- 
positor’s statement. 


ELECTRONIC INDUSTRIES - 


EXECS STUDY SHOW PLANS 


Examining Futuronics Exposition Floor Plans 
are: (I tor), E. C. Towl, President of Grum- 
man Aircraft Engineering Corp., E. H. Swan- 
son, President of Instrument For Industry, 
Inc., and J. J. Dempsey, President of the Long 
Island Electronics Mfg’s Council, which spon- 
sors the Exposition. Mr. Dempsey is also 
General Manager of the Mechatrol Div. of 
Servomechanisms, Inc. and Vice President of 
the Parent Company. 


L. I. Futuronics Show 
Slated Nov. 30-Dec. 2 


The Third Futuronics Exposi- 
tion, sponsored by the Long Island 
Electronics Manufacturers Council 
(composed of 65 member companies 
representing most of the area’s 
three-quarter-billion dollar elec- 
tronic industry), will be held from 
Nov. 30 to Dec. 2 at the Roosevelt 
Raceway Exhibit Hall in Westbury, 
N. Y. Theme for the technical 
meetings will be “Forecasts in Elec- 
tronics” with different sessions cov- 
ering, “Systems Concepts,” “Com- 
ponent Developments,” and “U. S. 
Government Needs.” Chairman of 
the show committee is Franklin 
Meyer, President of Tempo Instru- 
ment, Inc. Joseph Margolin of 
Dorne & Margolin, Inc., is chairman 
of the technical paper committee. 
Over 100 companies will exhibit 
during the three-day show. 


FLOATING POWER STATION 


YFP-10, a converted dry cargo ship, now 
supplies power to the first BMEWS Instal- 
lation. A lagoon, formed by earth-filled 
caissons, completely surrounds the YFP-10 
to protect it from violent seas and 7-ft. 
tides. Burns and Roe, Inc., N. Y. has been 
awarded an RCA contract to operate and 
maintain the station. 


More News on Page 24 
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PULSE-FORMING NETWORKS 


FROM WATTS 


» MEGAWATTS 


...and everything in between! 


CI Whenitcomesto pulsecapacitorsand pulse-forming 
networks, many complexities in parameters and design 
factors must be considered. These specialized units 
must be designed and manufactured by a specialized 
organization. And because Sprague maintains a highly- 
technical special engineering section devoted exclu- 
sively to pulse capacitors and networks, it has been, 
from the very beginning, a major supplier of these 
complex units for radar equipment (ground, marine, 
aircraft, missile), tube testing, and similar pulse 


circuit applications. 


CI This special engineering section performs four im- 
portant functions: One group designs custom units in 
accordance with required parameters. Another group 
builds pulse capacitors and networks to these precise 
specifications. In another area, a group of specially- 
trained field engineers provides application assistance 


wherever needed. And yet another independent group 


works toward the future developing new materials, new 


design concepts, and new techniques for manufacture. 
CI This concentration on pulse capacitors and pulse- 
forming networks has enabled Sprague to introduce 
product improvements such as heliarc sealing of cases, 
rugged alumina bushing assemblies, Fabmika® dielec- 


tric, and improved hermetic sealing of closures. 


C1 Save time and money by working with Sprague from the start. 
Application engineering services are available to you without 


obligation. 


CI Write for Engineering Bulletin No. 10,001 to Technical 
Literature Section, Sprague Electric Co., 233 Marshall Street, 


North Adams, Massachusetts. 


SPRAGUE COMPONENTS: 


CAPACITORS « RESISTORS } MAGNETIC COMPONENTS + TRANSISTORS » INTERFERENCE FILTERS « PULSE-FORMING NETWORKS « PIEZOELECTRIC CERAMICS 


HIGH TEMPERATURE MAGNET WIRE ¢ CERAMIC-BASE PRINTED NETWORKS 
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PACKAGED COMPONENT ASSEMBLIES + FUNCTIONAL DIGITAL CIRCUITS 
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NeW 
ICES 


ON WESTINGHOUSE 
SILICON POWER 


TRANSISTORS v3. 


AVAILABLE NOW IN ANY QUANTITY! Now you can have the proven 
quality and reliability of Westinghouse Silicon Power Transistors at the lowest 
Circle 9 on Inquiry Card cost yet. Types 2N1015 and 2N1016 are available in 30, 60, 100, 150 and 200 
volt ratings in production quantities to meet your requirements at all times. 
Because these transistors have True Voltage Ratings, they can be operated 
continuously at full published voltage ratings without risk of failure. 


Other Westinghouse Transistor advan- 

tages include: 

e High Power...up to 150 watts 

@ Collector current to 7.5 amperes 

@ Junction temperature to 150°C 

@ Designed to meet or exceed MIL 
specifications 

@ Extremely low saturation resistance 


Present industrial and military applica- 
tions include: Inverters - Regulators - 
Amplifiers - High Power Switching - 
Telemetry - Guidance - Power supplies. 

For additional information, and quo- 
tation of new low prices, call your near- 
est Westinghouse representative or 
semiconductor distributor. Or write: 
Westinghouse Electric Corporation, 
Semiconductor Department, Young- 


wood, Penna. You can be sure 
""* Westinghouse ~) 


SC-1001 


Each 

Westinghouse 

Silicon 

Power Transistor is 
guaranteed by 100% power 
testing before shipment. 


True Voltage 

Ratings—you can +f 
operate Westinghouse Silicon 
Power Transistors at full rating 
without risking transistor failure. 


For immediate “off-the-shelf’’ delivery, order 
from these Westinghouse distributors: 


EASTERN 
Pittsburgh, Pa./EX 1-4000 
Besten, Mass /CO 7-4700 
Melbourne, Florida/PA 3-144] 
Camden, N_J_/WO 4-8560 


CAMERADIO 

CRAMER ELECTRONICS, INC. 
ELECTRONIC SUPPLY 

GENERAL RADIO SUPPLY CG., INC. 
KANN-ELLERT ELECTRONICS, INC. Baltimore, Md./TU 9-4242 
MILGRAY ELECTRONICS New York, N.Y_/RE 2-4400 
RADIO & ELECTRONIC PARTS CORP. Cleveland, Ohio/UT 1-6060 
SCHWEBER ELECTRONICS Long Island, N.Y_/Pi 6-6520 


MIDWESTERN 

ELECTRONIC COMPONENTS FOR INDUSTRY CO. 

St. Louis, Mo./WO 2-9917 
INTER-STATE RADIO & SUPPLY CO. Denver 4, Colo./TA 5-8257 
LENERT CO Houston, Texas/CA 4-2663 
RADIO DISTRIBUTING CO. Indianapolis, ind./ME 7-5571 
SEMICONDUCTOR SPECIALISTS, INC. Chicago, |l!_/NA 2-8860 
UNITED RADIO, INC. Cincinnati, Ohio/MA 1-6530 
WHOLESALE ELECTRONICS SUPPLY Dallas, Texas/TA 4-3001 

WESTERN 

ELMAR ELECTRONICS Oakland, Calif_/TE 4-3311 
HAMILTON ELECTRO SALES Los Angeles, Calif_/BR 2-8453 
NEWARK ELECTRONICS CO. Inglewood, Calif_/OR 4-8440 


IN ELECTRONICS...AVIONICS...ASTRIONICS 


STKEMCO 
THERMOSTATS 


RANK FIRST 
IN 
PRECISION TEMPERATURE CONTROL 


In today’s military and commercial projects, you 
can’t afford to overlook any one of these important areas: 
Reliability, Size, Availability, Economy. 

And because Stevens is in production now on the 
largest number of different types and styles of bimetal 
thermostats, all these advantages are yours automatically 
when you specify Stemco thermostats. 


ist in Reliability. Proven designs, latest production 
techniques, most stringent inspection procedures. 


1st in Size. Stemco thermostats score in compactness 
and lightness without sacrificing performance. 


1st in Availability. Tooling for most types is in existence. 
Flexibility of design cuts lead time on other types. 


1st in Economy. Mass production of many standard 
Stemco types with hundreds of terminal arrangements 
and mounting brackets cuts your costs. 


*Refer to Guide 400EO for U.L. and C.S.A. approved ratings. TYPE A* semi-enclosed. Bimetal disc type snap 
Aon action thermostats; give fast response to 
temperature changes. Can be made to open 
on rise or close on rise. Single-throw with 
double make and break contacts. Operation 
from -20 to 300°F. Lower or higher tempera- 
tures on special order. Average non-inductive 
rating 13.3 amps, 120 VAC; 4 amps, 230 VAC 
and 28 VDC. Various mountings and termi- 
nals available. Bulletin 3000. 


TYPE A hermetically sealed. Electrically similar to 
semi-enclosed Type A. Various mountings, 
including brackets, available. Bulletin 3000. 


TYPE MX hermetically sealed. Snap acting bimetal 
disc type units to open on temperature rise. 
2 to 6°F differentials as standard. 1 to 4°F 
differentials available on special order. De- 
pending on duty cycle, normal rating 3 amps, 
115 VAC and 28 VDC for 250,000 cycles. 
Various terminals, mountings and brackets 
available. Bulletin 6100. 


\\ TYPE MX semi-enclosed. Construction and rating 
\\ similar to MX hermetically sealed type. 
EN) Bulletin 6100. 
re he A 

gan: Ae TYPE M hermetically sealed. Bimetal disc type, 
; Ley snap acting thermostats. Also available in 
pT eee semi-enclosed. Operation from -20 to 300°F. 
Lower and higher temperatures available on 
special order. Depending on application, 
rated non-inductive 10 amps, 120 VAC; 3 
amps, 28 VDC. Various terminals, wire leads 

and brackets available. Bulletin 6000. 


TYPE C hermetically sealed. Also semi-enclosed 
styles. Small, positive acting with electrically 
independent bimetal strip for operation from 
-10 to 300°F. Rated at approximately 3 amps, 
depending on application. Hermetically sealed 
type can be furnished as double thermostat 
“alarm” type. Various terminals and mount- 
ings. Bulletin 5000. 


THERMOSTATS 


manufacturing company, inc. 
P.O. Box 1007, Mansfield, Ohio 
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Coming 


Events 


Oct. 31-Nov. 1-2: 13th Annual Conf. 
on Electrical Techniques in Medi- 
cine and Biology, IRE, AIEE, ISA, 
PGBME and Joint Exec. Commit- 
tee in Medicine & Biology; Sher- 
aton-Park Hotel, Washington, D. C. 

Oct. 31-Nov. 1-2: Radio Fall Meeting, 
IRE, EIA; Syracuse Hotel, Syra- 
cuse, N. Y. 

Nov. 1-2: 4th Annual Conf. on Aero- 
nautical Material Reliability, Bu- 
reau of Weapons Industry Ad- 
visory Board on Reliability & 
Operation Design Requirements; 
Shoreham Hotel, Washington, D. C. 

Nov. 1-3: Central States Show, The 
Material Handling Institute, Inc.; 
Kentucky Fair & Exposition Cen- 
ter, Louisville, Ky. 

Nov. 1-4: Business 
OEMI; Memorial 
Los Angeles, Calif. 

Novy. 3-4: 9th Annual Instrumentation 
Conf., School of Eng’g, Louisiana 
Polytechnic Inst.; Campus, Ruston, 
La. 

Nov. 4-5: Communications Symp., 
IRE; Queen Elizabeth Hotel, Mon- 
treal, Canada 

Nov. 7-11: Education & Nuclear En- 
ergy—Region Symp.; Argentina 

Nov. 8-9: Symp. on Space Instrumen- 
tation, IRE, Wash., D. C. 

Nov. 9-11: 2nd Industry Computer 
Application Conf., AIEE; Chase 
Hotel, St. Louis, Mo. 

Nov. 11-12: Aircraft & Missile Div. 
Conf., American Soc. for Quality 
Control; Lord Baltimore Hotel, 
Baltimore, Md. 

Nov. 13-18: 2nd Eng’g Materials & 
Design Exhib.; Earls Court, Lon- 
don, England 

Nov. 14-15: Fall Conf., Nat’l Assoc. 
of Broadcasters; Statler-Hilton 
Hotel, Washington, D. C. 

Nov. 14-16: Meeting, Nat'l Paper- 
board Assoc.; Waldorf-Astoria Ho- 
tel, New York, N. Y. 

Nov. 14-17: 6th Annual Conf. on 
Magnetism & Magnetic Materials; 
AIEE, AIP, ONR, IRE, PGMTT, 
AIME; New Yorker Hotel, New 
York, N. Y. 

Nov. 14-18: Symp. on Nuclear Ship 
Propulsion (Safety), Int’l Atomic 
Energy Agency; Taormina, Sicily, 
Italy 

Nov. 14-18: Western Tool Show and 
Semi-annual Conv., ASTE; Memo- 
rial Sports Arena, Los Angeles, 
Calif. 

Nov. 14-18: Annual Meeting, Nat'l 
Electrical Mfrs. Assoc.; Traymore 
Hotel, Atlantic City, N. J. 


Expos., 
Arena, 


Equip. 
Sports 


ELECTRONIC INDUSTRIES - 


in the electronic industry 


“CALL FOR PAPERS" 


1961 Nat’l Symp. of Prof. Group on 
Microwave Theory and Techniques, 
IRE, May 15-17, 1961, Sheraton 
Park Hotel, Wash., D. C. Original 
papers in all fields of Microwave 
Research, Development and Appli- 
cation. 500-word summaries by 
Dec. 12, 1960, to: Gustave Sha- 
piro, Chairman, Tech. Prog. Comm., 
Eng’g Electronics Sec., Nat’l Bu- 
reau of Standards, Wash. 25, D. C. 

The Electrochemical Society, Inc., 
Apr. 30, May 1-4, 1961, Claypool 
Hotel, Indianapolis, Ind.; Abstracts, 
not to exceed 75 words in length. 
Submit in triplicate to Society 
Hdgs. not later than Jan. 2, 1961. 
Indicate Symp. and author’s name. 
Send complete manuscripts to Mgt. 
Editor of Journal, same address. 

1961 Winter Conv. on Military Elec- 
tronics, IRE, Feb. 1-3, 1961; Los 
Angeles, Calif. 100-word abstracts, 
500-word summaries. Submit to: 
Dr. J. Myers, Hoffman Electronics 
Corp., Military Products Div., 3717 
S. Grand Ave., Los Angeles 7, Calif. 
by 15 Nov., 1960 for perusal of 
Tech. Prog. Comm. 

American Society for Testing Mate- 
rials Annual Meeting, ASTM, June 
25-30, 1961, Chalfonte-Haddon Hall, 
Atlantic City, N. J. Deadline for 
papers is January, 1961. Contact 
Society Hqs., 1916 Race St., Phila. 
3, Pa. 

39th Annual Conv. of Nat’l Assoc. of 
Broadcasters & Broadcast Engi- 
neering Conf., May 7-11, 1961, 
Shoreham & Sheraton Park Hotels, 
Wash., D. C. Deadline for submis- 
sion of topics for engineering pa- 
pers is 15 Dec. 1960. Contact A. 
Prose Walker, Mer. of Engineering, 
NAB, 1771 N St. N. W. Wash., 
D. C. for more info. 

American Mathematical Soc., Jan. 24- 
27, 1961, Wash., D. C. Deadline date 
for scientific papers and exhibits: 
Dec. 9, 1960; Feb. 22, 1961, Yeshiva 
Univ., N .Y. Deadline date: Jan. 10, 
1961; Aug., 1961, Stillwater, Okla. 
Deadline date: Jan. 10, 1961; Nov. 
17-18, Milwaukee, Wisc. Deadline 
date: Jan. 10, 1961. Contact: Mrs. 
Robert Drew-Bear, Head, Special 
Project Dept., AMS, 190 Hope St., 
Providence, 6, R. I. 

Annual Soc. of Vacuum Coaters Tech. 
Symp., Mar 1-2, 1961, Conrad Hil- 
ton Hotel, Chicago, Ill. Papers dead- 
line: Jan. 1, 1961. Contact: Thomas 
J. LaBounty, Midwest Tech. Ser- 
vices, 5512 South Lyman, Downers 
Grove, Ill. 

(Continued on page 20) 
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Nov. 15: Electronic Parts & Equip. 
Mfrs. Meeting, EP, EM; Chicago, 
Ill. 

Nov. 15-16: Symp. on Eng’g Applica- 
tions of Probability & Random 
Function Theory, IRE, PGIT; Pur- 
due Univ., Lafayette, Ind. 

Nov. 15-16: 12th Annual MAECON 
Conv. (Exhibits), IRE; Hotel 
Muehlebach, Kansas City, Mo. 

Nov. 15-16: 4th Annual Conf., PG on 
Product Eng’g & Production, IRE, 
PGPT NEREM, PGPEP; Sheraton 
Plaza & Commonwealth Armory, 
Boston, Mass. 

Nov. 15-17: Northeast Electronics 
Research & Eng’g Meeting 
(NEREM), IRE (Region 1;) Com- 
monwealth Armory & Sheraton- 
Plaza Hotel, Boston, Mass. 

Nov. 18: Reg. Tech. Conf., Soc. of 
Plastics Engineers, Inc.; Essex 
House, Newark, N. J. 

Nov. 20-21: Conf. on Electro-Optical 
& Radiation Devices, PGED, AIEE; 
Stanford Research Institute, Menlo 
Park, Calif. 

Noy. 20-22: Fall Meeting, Fluid Con- 
trols Inst., Inc.; Drake Hotel, Chi- 
cago, Ill. 

Nov. 21: Monthly Meeting, Purchas- 
ing Agents of the Radio, TV and 
Electronics Industry; Gov. Clinton 
Hotel, New York, N. Y. 

Nov. 21-22: Fall Conv., Nat’l Assoc. 
of Broadcasters; Edgewater Beach 
Hotel, Chicago, Ill. 

Nov. 21-23: Annual Meeting, Div. of 
Fluid Dynamics, American Physi- 
cal Soc.; Baltimore, Md. 

Nov. 21-25: 2nd Industrial Photo- 
graphic & Television Exhib.; Royal 
Albert Hall, London, England 

Nov. 24-25: Meeting of the American 
Physical Soc., APS; Chicage, Ill. 

Nov. 27-Dec. 2: Annual Meeting, 
ASME; Statler-Hilton Hotel, New 
York, N. Y. 

Nov. 28-29: Fall Conf., Nat’l Assoc. 
of Broadcasters; Biltmore Hotel, 
New York, N. Y. 

Nov. 28-Dec. 2: 24th Nat’l Expos. of 
Power & Mechanical Eng’g, ASME; 
New York Coliseum, New York, 
N. Y. 

Nov. 30-Dec. 2: 18th Electric Fur- 
nace Conf., AIME; Morrison Hotel, 
Chicago, Ill. 

Nov. 30-Dec. 2: Symp. on Steels in 
Reactor Pressure Circuits, Iron & 
Steel Inst.; London, England 

Nov. 30-Dec. 2: 3rd Annual Futuron- 
ics Expos., L. I. Electronics Mfrs. 
Council; Roosevelt Raceway Ex- 
hibit Hall, Westbury, L. I., N. Y. 
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NOW...AN INDUSTRY FIRST FROM FAIRCHILD 


A REVOLUTIONARY 
NEW KIND OF 
PRESSURE TRANSDUCER 


TRIPLE 


Souio-StaTe Strain Gave TRANSDUCER 


OTHERS MAY HAVE PROMISED IT... STILL OTHERS MIGHT 
HAVE HINTED THEY'RE ON THE VERGE OF GETTING IT... BUT ONLY 
FAIRCHILD HAS IT!... THE INDUSTRY'S FIRST 3S-G 


The Fairchild 3S-G combines the best overall characteristics of both 
strain gauge and pot-type transducers, has none of their inadequacies. 
It has a semiconductor strain-gauge sensor. It possesses extraordinary 
accuracy and environmental capabilities. It produces a 5-volt d-c output 
signal that eliminates the need for impedance-matching or signal ampli- 
fication. In its utter simplicity (only two mechanically-functioning parts) 
it is extremely reliable. It also incorporates a resistive calibration device. 


The Fairchild 3S-G is responsive to both static and high-frequency dy- 
namic pressures. It is fully compatible with existing military ground 
telemetry and industrial systems. It is competitively priced, measures 
all media and is insensitive to case distortions. 


The Fairchild 3S-G is only 3” long, 11/s” diam., and weighs only 5 ounces. 
It meets and exceeds MIL-E-5272B. Pressure ranges from 0-100 to 
0-10,000 psig full scale now available, below 100 psig will be available 
soon. Better than +0.19%p linearity and 0.1%» hysteresis over temperature 
range of —65 to +250°F. Both zero and full range sensitivity change less 
than 0.5% over any 100°F excursion within the rated temp. range. It 
has infinite resolution. 


Fairchild components .. . built and tested beyond the specs for Reliability in Performance. 


FAIRCHILD Sisttion | nest 
POTENTIOMETERS 


* 225 Pork Ave., Hicksville, L. 1., N.Y. © 6111 E. Washington Bivd., Los Angeles, Col. 
A Subsidiary of Fairchild Camera and Instrument Corporation ff ACCELEROMETERS 


Circle 11 on Inquiry Card 


Coming Events 


(Continued from page 19) 


“CALL FOR PAPERS" 


Second Symp. of Eng’g Aspects of 
Magnetohydrodynamics, Mar. 9-10, 
Univ. of Pa., Phila. 4, Pa. Abstracts 
to be submitted to appropriate ses- 
sion chairman by Nov. 15, 1960. 
Reproducible copy of each author’s 
paper by Feb. 1, 1961. Communica- 
tions & Diagnostics: C. B. Whar- 
ton, Lawrence Radiation Labs, Liv- 
ermore, Calif.; Flight Applications: 
Dr. G. J. Janes, Avco Research 
Labs, Everett, Mass.; Fusion: Dr. 
C. W. Little, Atomic Energy Div., 
Allis-Chalmers Mfg. Co., Milwau- 
kee 1, Wisc.; Power Conversion: Dr. 
C. W. Sutton, G. E. Co., Missile & 
Space Vehicle Dept., Phila. 24, Pa. 

Symp. on Materials and Electron De- 
vice Processing, Apr. 10-12, 1961, 
Franklin Institute, Phila., Pa. Sub- 
mit title and 200-word abstract to 
Dr. D. E. Koontz, Bell Tel. Labs., 
Murray Hill, N. J. no later than 
Jan. 2, 1961. Manuscripts by Feb. 
15, 1961. 

Plastics for Tooling, Reg. Tech. Conf., 
April 25, 1961, Indianapolis, Ind. 
Deadline date for proposal to pre- 
sent papers—Jan. 1, 1961. For info. 
write to: Milton Brummer, Sect. 
Pres., 4241 Marrison Place, Indian- 
apolis, Ind. Plastics in Automotive 
Industry, Reg. Tech. Conf., May 9, 
1961, Detroit, Mich. Deadline date 
for proposal to present papers— 
Jan. 15, 1961. For info. write to: 
John D. Young, Sect. Pres., 13000 
W. Mile Rd., Detroit 35, Mich. 

1961 Western Joint Computer Conf., 
May 9-11, The Ambassador Hotel, 
Los Angeles, Calif. Detailed sum- 
maries of papers by Dec. 15 to C. T. 
Leondes, Assoc. Prof. of Eng’g, 
Dept. of Eng’g, Univ. of Calif., Los 
Angeles, Calif. 

Fifth Nat'l Symp. on Global Com- 
munications (GLOBECOM V), May 
22-24, Sherman Hotel, Chicago, III. 
Abstracts: Approx. 250 words with 
brief prof. record of author (both 
in duplicate) by Nov. 30, 1960 to: 
D. C. Campbell, Tech. Prog. Com., 
ITT-Kellogg, 5959 S. Harlem Ave., 
Chicago 38, IIl. 

National Telemetering Conf., May 22- 
24, 1961, Sheraton- Towers Hotel, 
Chicago, Ill. Deadline dates: Ab- 
stracts: Dec. 15, 1960, Papers: Mar. 
1, 1961. Contact: Jack W. Becker, 
Dept. 32-29, A-C Spark Plug Div., 
GMC, Milwaukee 1, Wisc. 

International Symp. on the Transmis- 
sion and Processing of Info., Sept. 
6-8, 1961, M.I.T., Cambridge, Mass. 
Receipt of 500-1000 word Abstracts 
... dan. 1, 1961. Receipt of full 
length papers ... Apr. 1, 1961. Sub- 
mit to: Peter Elias, Research Lab 
of Electronics, M.I.T., Cambridge 
39, Mass. 


Circle 12 on Inquiry Card ———> 


How long will you keep buying obsolete counters 
when CMC counters with solid state reliability cost so little more? 


: Can You Afford To Settle For Less? If you are consider- 
Announcing the CMC 728A ing any counter, will your engineering judgement and 


A SOLID STATE 20 MC UNIVERSAL COUNTER-TIMER sense of real economy dictate purchase of old fashioned 
Introduction of the CMC 728A marks another fre- | ©4¥ipment? Stop and look at the merits of solid state 
quency step-up from the company that brought you the Counters. Did you know that the reliability of all CMC 
first transistorized universal counter-timers. CMC, the  SOlid state counters is backed with a 2 year warranty — 


leader in truly advanced counting, timing, and frequency double the guarantee of tube counters? Did you know 
measuring equipment offers 100 kc, 250 ke, 1 me, CMC’s solid state 10 mc universal counter timer only 


: : ; 2 

10 mc and now 20 mc all solid state instrumentation. °°Sts $200 mere than comparable vacuum tube 
counters? That’s the beginning. Compare the rest of 
these specifications. 


Compare the 20 mc Solid State Universal Counter- 
Bann aba Ant od Timer —We'd like to, but frankly, there aren't any 
comparable vacuum tube counters. This might 


a lead the discerning engineer to think that at 10 mc, 


eee ae vacuum tubes are driven “hard”, right to their 
1. SRR TE | EE More Information—For complete technical infor- 
i” 2 Re” ee . mation on high reliability solid state counting in- 
pSie | HK 20°Wx 23D | strumentation, call your nearby CMC engineering 
| Power Requirements | = 600watts  —| representative, offices in 33 cities throughov* the 
+ 1 count + crystal stability U.S. and Canada, or write directly to Dept. 44. 


Remote Programming not available Stardard option 


Time interval 1 usec to 10° sec in .1 wsec to 107 sec in 
Measurements 1 usec increments -1 usec increments 


[Period Measurement Ocpstoi0ue | _Ocpetodme Somputer 
eee Se aa OL 0:000001 to 10 sec Measurements Co. 
1.0 & 10 sec in decade steps A Division of Pacific Industries 
10 to 1 multivibrator decade dividers — 12970 Bradley Avenue, Syimar, California 
na adjustment Phone: EMpire 7-2161 
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Offers the Industry’s 
Broadest Line of Switching Transistors 


Each Designed to Meet 
Your Specific Requirements 


ie Switching circuit designers are constantly faced with the 
~ . problem of finding the transistor that best meets their 
specific requirements . . . in speed, power and electrical 
/ characteristics. You will find precisely the transistor you need 
. . : » Dhilen line Paw st tc the hrnadact line af auitchineg 
NEW! Transistor Guide in the I hileo aes. for it is the broadest line of switching 
f Switchi Ci it Desi transistors in the entire industry. Unlike other manufac- 
or Switching Gircul esigners turers who offer limited lines of general-purpose switching 
To help you find the right transistor for your transistors, Philco produces transistors that are specially 
switching requirements, this brand new guide designed to meet specific applications. Precise control 
will be a valuable aid. It contains a complete : : Righty ‘ 
selector chart, covering 42 different Philco of all parameters, made possible by Philco’s exclusive 
switching transistors . . . descriptions of major Precision-Etch* process, permits extremely tight specifica- 
types .. . their important parameters . . . help- tions with absolute uniformity. Don’t settle for a transistor 
ful application information. A copy of this ae : i é : 
8-page guide, plus a price schedule, is yours that is “almost right” when you can get one that is precisely 
for the asking. Write Dept. EI1160. right from Philco .. . at the same price! 


“Trademark Philco Corp. 


ee's, 


lv avatlable }@ p 
uan es 1-999, from 
ur Philco Industrial 


Semiconductor Distribuior 


LANSDALE DIVISION ¢ LANSDALE, PENNSYLVANIA 
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Facts and Figures Round-Up ELECTRONIC TOTA Sn, 
November 1960 INDUSTRIES L 
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RECEIVERS (Thousands) 


GOVERNMENT ELECTRONIC Computers ? aff : on mage ; "ee oe 
Computers, digita : ets, telephone ; op $ 
a Control og flight 332,999 Simulators, radar signal . . 541,498 
nn Aaa a rg samp ee ag ra — gt Converters . 234,005 Standards, frequency .......... 1,146,476 
penn are pene pg Be a my _— Correlators, video radar 69,105 Systems, data handling oe 78,000 
Couplers, antenna 136,253 Systems, surveillance, drones . 8,486,025 
Amplifiers 94,176 Diodes, semiconductor 245,000 Systems, telemetry A nate 61,061 
Amplifiers, intercom 74,317 Electronic equipment, general 236,955 Systems, wave analysis 63,100 
Analyzers, circuit eteee 60,582 Gyroscopes 667,912 Tape, electronic baie ‘ 31,102 
Anodes, cathodic protection tee 63,401 Infrared equipment 284,488 Test equipment ‘ 50,909 
Antennas .. 688,601 Meters, volt ..... 111,859 Test sets, radar 160,000 
Battery assemblies .... 2,382,626 Microscope, electron .. 29,840 Transducers Rid: 99,225 
Batteries, dry enemy Mounts, crystal ... 30,019 Transmitters : Pence 49,400 
Batteries, storage tee 325,080 Organs, electronic 52,776 Transponders . ig in iatialtes ae 31,486 
Bridges, de 39,550 Power supplies 80,000 Tubes, electron ee 
Cable . . 47,167 Printers, page ........ .. 1,158,117 Tubes, klystron aa 31,350 
Cable assemblies . 122,295 Radars Feral tea 6,675,717 Tubes, thyratron LEE 53,677 
Cable, telephone 421,992 Radiosondes 146,160 Tubes, traveling wave : 30,000 
Cameras, recording . 51,840 Radomes a 26,674 Tuning units, r-f ’ 40,543 
Channel selectors 41,870 Readers, film RS" : 40,197 Waveguide components ie: 44,888 
Communications equipment . 1,875,527 Receivers 5 axe Cites 100,000 Wire hale : 50,400 


UNDERGRADUATE ENGINEERING ESTIMATES OF U. S. RAW MAGNETIC TAPE SALES 


ENROLLMENT The following tabulation shows the median low of $18 million to a high of $50 million. 


Percentage average of 22 "completed" questionnaires. Manufacturers’ estimates were far more 

change from Many more "partially completed" ques- optimistic than users’ estimates but both 

Fall Enrollment previous year tionnaires were received but discarded. groups indicate at least a doubling of sales 
be Several other questionnaires were elimi- by 1965. 


ted b th hrased previous! : F . 
1959 242,992 —5.4 culdichnl toad tT ges pa gown “id Video tape sales estimates were supplied 


1958 256,779 —45 not necessarily reflect the individual com- by several firms not active in video tape 
1957 268,761 +7.0 pany's estimate. manufacture, distribution or use. For this 
1956 251,121 +13.4 Estimates of 1959 sales volume at manu- reason, the video tape estimates may be 
1955 221,448 +143 facturers’ selling prices fluctuated from a suspected. 


1954 193,692 +128 Tape Estimated 1959 Percent Growth 


1953 171,725 +-10.0 
196 1970 
1952 156,080 469 Type Sales Percent 1959 1960 5 


. ° J ° ° 
1951 145,997 ph Audio $20,350,000 100% 120% 190% sted 
1950 161 592 —20.0 Video | ,850,000 100 ~ | 30 a 300 4 500 % 
1949 201,927 Computer 7,770,000 100% 133% 200%, 290%, 
—"'Enginecring Enroliments & Degrees 199," U.S. Instrument 7,030,000 100% 128% 200% 300%, 


Dept. of Health, Education, and Welfare. Prepared by: Market Research Department Capitol Records Distributing Corp. 


ESTIMATED ELECTRONIC COMPONENT SHIPMENTS—FIRST QUARTER OF 1960 


Quantity Value 
(in thousands of units) (in millions of dollars) 

Category Military Nonmilitary Military Nonmilitary 
Capacitors A 9 20.3 45.2 
Complex Components: . . 138 s 
Connectors 
Quartz Crystals. . 
Relays (electronic applications) 
Resistors. 
Power and Special Purpose Tubes. . 
Receiving Tubes . 
TV Picture Tubes. . 
Semiconductor Devices... . 
Transformers & Reactors... . 


at — & h> np 
on BSNE=8r 
os Qanouwrkan 
SLSRSSwSn 
DMOHDWHwWann 


a 


nat 


“Includes packaged + as bli (PEC's, PAC's, couplates, etc.) modules assembled from purchased comp 
from components which were fabricated during the manufacturing process. naDSA 


factured 
. S. Dept. of Commerce 
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News 


Briefs 


DOUGLAS MICROWAVE CO., INC., Mount 
Vernon, N. Y., has formed a new division, 
Douglas Research Corporation to engage in 
R&D activities in the electronic fields of 
microwave subsystems, antennas and major 
equipments. 


MAGNETICS, INC., has purchased Kemco 
Corp., Sandy Lake, Pa. (40 miles north of 
Butler, Pa.). Kemco will be operated as a 
Magnetics subsidiary, with Lewis N. Martin 
as president. 


UNITED COMPONENTS, INC., Orange, 
N. J., has expanded its activities by moving 
part of its operations to a new 10,000 sq. ft. 
plant with expanded facilities in the same 
city. A complete line of silicon diodes, in- 
cluding military types is stockpiled by the 
company. 


TRAK ELECTRONICS CO., Wilton, Conn., 
has formed a new subsidiary, Trak Microwave 
Corp., 5006 N. Coolidge Ave., Tampa 3, Florida, 
to provide developmental research for triode 
cavities in microwave signal generation. 


LEL, INC,, has moved from 380 Oak S&t., 
Copiague, N. Y., to a new plant at 75 Akron 
St., Copiague. 


BELL AEROSYSTEMS CO., Buffalo, N. Y., 
has established a new Research Dept. to con- 
duct studies in major aerospace problem areas 
where Bell’s scientific talent and production 
eapability can be best employed. Dr. Saul 
Barron will head the Dept. 


MINNEAPOLIS - HONEYWELL REGULA- 
TOR CO. has leased a 220,000 sq. ft. Potts- 
town, Pa., factory area as headquarters for its 
newly established Special Systems Division. 


CLEVITE WALCO, 60 Franklin St., East 
Orange, N. J., a part of the Clevite Electronic 
Components Div., Clevite Corp. of Cleveland, 
Ohio, has been purchased by Walco Electronics 
Co., Inc., of East Orange, N. J., newly formed 
electronic manufacturing and distributing or- 
ganization. 


EITEL-McCULLOUGH, INC., San Carlos, 
Calif., has opened a regional sales office in 
Belleview, N. J., to initially serve five major 
firms in the New York-New Jersey Metropolitan 
areas, as well as original equipment manufac- 
turers in Upper New York. 


PHILCO’S LANSDALE DIVISION has es- 
tablished the Equipment Development and 
Manufacturing Operations as the division's 
fourth Product-Marketing Group, having a full 
complement of development, engineering, pro- 
duction and sales functions. 


CORNING GLASS WORKS is constructing 
a 400-acre Research and Engineering Center 
near company headquarters at Corning, N. Y. 
It will be known as the Eugene C. Sullivan 
Science Park, in honor of the founder of the 
company’s research labs. 


GENERAL ELECTRIC CO. has established 

Rectifier Components Dept. in Auburn, 
N. Y. Scope of the new department will in- 
clude the design, production and marketing of 
semiconductor energy conversion devices as 
opposed to semiconductor signal devices. 


MICROWAVE COMPONENTS INC., Doyles- 
town, Pa., is now specializing in the produc- 
tion of “X”’’ band components that have been 
designed to function essentially as training 
aids. Manufacturers, military installations, 
schools and colleges can effect considerable 
savings since the 25 pieces that are available 
can be used in many configurations. For 
training purposes, units meeting full MIL 
specs are not required and can thus be pro- 
duced at greatly reduced cost. 
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Capsule summaries of important happenings in 
affairs of equipment and component manufacturers 


RCA’s new Mountaintop, Pa., semiconductor 
plant is built on a 38-acre plot and contains 
120,000 sq. ft. of floor area. It is being readied 
for full scale operation by next Spring. 


GENERAL ELECTRIC CO.’s Missile and 
Space Vehicle Div. has leased a modern 25,000 
sq. ft. one-story industrial building at 52nd 
St. and Paschall Ave., West Phila., Pa. 


GENERAL INSTRUMENT CORP. and GEN- 
ERAL TRANSISTOR CORP. have approval 
of their respective stockholders to merge, with 
GI as the surviving Corp. Having assets of $37 
million and 15 plants and research centers, the 
new combined Corp. will produce all three 
basic forms of semiconductors — transistors, 
rectifiers and diodes as its largest single prod- 
uct line. 


MID-WEST 


THE HICKOK ELECTRIC INSTRUMENT 
CO., Cleveland, Ohio, has created two new 
departments within the company: an Indus- 
trial Instrument and Government Div., and a 
Meters and Control Div. 


DELCO-REMY DIV., GENERAL MOTORS, 
Milwaukee, Wis., has established a new re- 
gional sales office at Hales Corner, a suburb of 
Milwaukee, and another in Beverly Hills, Calif. 


THE ELECTRIC AUTOLITE CO., Toledo, 
Ohio, has expanded its industrial instrument 
business by acquiring the Marshalltown Manu- 
facturing Co., Marshalltown, lowa. 


CTS CORPORATION has transferred its 
Selection Switch Div. from McHenry, IIl. to 
the main CTS plant in Elkhart, Ind. 


AMPHENOL-BORG ELECTRONICS CORP., 
Broadview, Ill., will expand its facilities with 
a $4,500,000 building program at several plant 
sites, including two Chicago area plants. 


DALE PRODUCTS, INC., Columbus, Neb., 
has been approved for a Minuteman Component 
Improvement Program, involving power re- 
sistors, totalling nearly $500,000. Autonetics, 
a Div. of North American Aviation, Inc., 
Downey, Calif., awarded the contract. 


REMINGTON RAND UNIVAC MILITARY 
DIV., St. Paul, Minn., has been awarded Navy 
contracts totalling $3,543,019. Of the total 
$1,924,019 is for R&D leading to an advanced 
computer and hardware for BuShips. The bal- 
ance calls for continued development of elec- 
tronic data processing system and related 
equipment. 


CONTROL DATA CORP., Minneapolis, 
Minn., has negotiated an agreement to de- 
liver a new type of low-cost solid state com- 
puter and its related equipment, to National 
Cash Register Co. 


COLLINS RADIO CO., Cedar Rapids, Iowa, 
is constructing a $1.4 million addition to its 
manufacturing facilities, to be ready for oc- 
cupancy early next year. A Data Processing 
and Equipment Display Center is also being 
constructed in the company’s engineering build- 
ing. 


RCA is providing KSTP-TV, Minneapolis- 
St. Paul with a “package” of its most ad- 
vanced TV broadcasting units, designed to give 
the station a full array of the latest technical 
facilities in a broad-range modernization pro- 
gram. 


GENERAL ELECTRIC CO.’s COMPUTER 
DEPT., Phoenix, Arizona, plans to open by 
1962 eleven new Data Processing Centers, in 
addition to the two now operating. Also, ten 
more sales offices, besides the 16 now open, 
in major U. S. cities by next year. 


WEST 


NON-LINEAR SYSTEMS, INC., will con- 
struct six 10,000 sq. ft. buildings early in 
1961. The $1.5 million campus-like complex 
will be built on seven of the company’s 100 
acres at Del Mar, Calif., adjacent to the pres- 
ent plant. 


BECKMAN INSTRUMENTS, INC., San 
Gabriel, Calif., plant products (formerly Har- 
old Kruger Instruments) have been transferred 
to the Fullerton, Calif., plant, Scientific and 
Process Instruments Div. Beckman purchased 
Kruger assets last November. 


THE RUCKER CO., Oakland, Calif., has 
received contracts calling for hydraulic and 
pneumatic power and control equipment for a 
complex of three Titan missile launching sites 
at Larson AFB, Moses Lake, Wash., as well 
as at Beale AFB, Marysville, Calif.; Mountain 
Home AFB, Mountain Home, Idaho and Ells- 
worth AFB, Rapid City, South Dakota. 


BOEING AIRCRAFT CO., scheduled to as- 
semble, repair, and recycle the Minute Man 
missile, will occupy Air Force plant 77 (57 
structures) at Hill AFB, just outside Ogden, 
Utah, and will let bids for construction of 
nine buildings adjacent to the Hill AFB 
needed in the assembly job. Factory installa- 
tion is expected to cost $11 million. 


MICROMEGO CORP. (affiliate of FXR, Inc.) 
has amassed $100,000 blacklog of orders for 
development of parametric amplifiers and 
microwave solid state electronic devices in its 
first three months of operation. 


THE THOMPSON - RAMO - WOOLDRIDGE 
PRODUCTS CO., Beverly Hills, Calif., has 
changed its name to TRW Computers Co. and 
will continue to function as a computer divi- 
sion of Thompson Ramo Wooldridge, Inc. 


SYSTEM DEVELOPMENT CORP., Santa 
Monica, Calif., has purchased a Phileco 2000 
transistorized digital computer to be used in 
SDC’s new Systems Simulation Research Lab. 
SDC has been awarded a $30.5 million air force 
contract to continue development and imple- 
mentation of training programs for the Air 
Defense Command manual and SAGE rcystem 
training. 


LIBRASCOPE DIV., GENERAL PRECI- 
SION, INC., has changed the name of its Air- 
borne Equipment Engineering Dept. to Aero- 
space Engineering Dept. Upon moving from 
Glendale to San Marcos, Calif., next year the 
Dept. will attain branch status and be re- 
named the Aerospace Branch. 


THE GARRETT CORP.’s AIRESEARCH 
MANUFACTURING DIV., Phoenix, Arizona, 
has been awarded a contract for applied re- 
search on advanced solar space power heat 
receivers by USAF’s WADD, Dayton, Ohio. 
WADD selected AiResearch as Prime Con- 
tractor for the 300-Kw project SPUR—a nu- 
clear Space Power System. 


ITT’S INDUSTRIAL PRODUCTS DIV., San 
Fernando, Calif., and McCormick Selph As- 
sociates, specialists in explosive ordnance, have 
entered an agreement providing for the engi- 
neering, manufacturing and marketing of ex- 
ploding bridgewire systems (XBS). XBS are 
used for initiation and control of the pyro- 
technic and ballistic systems of missiles and 
space vehicles. 


PACIFIC AUTOMATION PRODUCTS, INC., 
Glendale, Calif., has sold its subsidiary, Space 
Electronics Corp. (SEC) to Aerojet-General 
Corp. SEC will continue to operate as an 
autonomous company. 


DORSETT ELECTRONICS LABS, INC., has 
acquired Electronic Organ Arts, Inc., Los An- 
geles, Calif., and Electronics, Incorporated, 
Colorado, located near Denver. 
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Raytheon CK7576 Helps 
Keep Space Probes Sharp 


Effective missile operation depends on compact, reliable telemetering 
made possible by components such as the CK7576. 

The Raytheon CK7576 is a subminiature triode providing over 3 
watts output at 235Mc in grounded grid RF power amplifier service. 
It offers designers of spaceborne telemetering equipment the advan- 
tages of excellent isolation between input and output circuits, high 
transconductance, high amplification factor, and impressive power- 
handling capabilities. 

If your area of design interests includes airborne communication 
and navigation applications make it a point to investigate the CK7576 
as well as the other versatile types in Raytheon’s full line of subminia- 
ture tubes. For technical information, please write to: Raytheon, Indus- 
trial Components Division, 55 Chapel St., Newton 58, Massachusetts. 


For Small Order or Prototype Requirements See Your Local Franchised Raytheon Distributor. 


RAYTHEON COMPANY 


INDUSTRIAL COMPONENTS DIVISION 
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RADIATION DETECTOR 

Hughes Aircraft Co.’s radiation detectors 
will measure radiation penetrating simu- 
lated space cabins in future spaceshots. 


- Snapshots 
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SEMICONDUCTOR SILICON 


Hyper-pure silicon from Dow Corning Corp., Midland, Mich., is used for 
diodes, transistors, solar cells, etc. These are 5 and 1 in. dia. rods. _ oe sg 
Navan Products, Inc., El Segundo, Cal. makes the wheel. ARMY BOTTLENECK SMASHED 
RCA’s Data Processing System is credited 
SEMICONDUCTOR DICER with “smashing” critical bottleneck in the 
Diamond cutting “wheel” for dicing semiconductor materials concen- “eg aes soem tandedan ter ee 
: . - - : . W. Hi . pr t 
trates on the cutting ring not the core. It uses special solid arbor feces Gales Vouk end denenitiee Con- 
mand, points out shipping destination to 
operator Theresa Uriarte at computer console. 


ees * 


PROBE VAN ALLEN BELT 

NERV (nuclear emulsion recovery vehicle) 
used by NASA to research Van Allen Radia- 
tion Belt is checked out by GE’s MSVD, Phila. 


’. 


NEW SOLAR CELL BLUE SCOUT JUNIOR MAYAN ART? 

New solar cell developed by U.S. Army’s Heat shields fall clear of final stage in Air Cherri Vallance of Electro Etch Circuits, 
Signal R & D Labs, Ft. Monmouth, will Force’s 609A 4-stage rocket. Ford Mo- Inc., Los Angeles, displays large printed 
work even under intense atomic radiation. tor’s Aeronutronic Div. is system engineer. circuit board manufactured by the company. 


...of the Electronic Industries 


THREE DISHES 
Secretaries, Janet Pulichine and Judy Rooney, are sitting in a 40-ft. Labs, Nutley, N. J. The antenna will be used for “listening in” on 
parabolic “dish’’ antenna at International Telephone and Telegraph radio signals reflected in space by the moon or man-made satellites. 


HIGH STRENGTH fiORMICa” - 
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save more with parts that do more 


Save on Sub-assembly. Here’s how: by combining 
several properties and functions, one Formica molded 
part frequently replaces two or three made of ordinary 
materials. And by molding laminated and macerated 
plastic materials together, with one or more metal 
inserts, the Formica part becomes a component that’s 
far more useful than conventional parts. 

Save on Material. Formica’s unique strength/weight 
ratio helps you improve product performance and save 
on direct material costs, too. It’s strong as steel, has 
excellent impact and flexural strength, plus good 
electrical insulating and corrosion resisting properties. 


THERMOSETTING MOLDED PLASTIC PARTS 


It’s lighter in weight and costs about the same per 
pound, so you can buy several Formica molded parts 
for less than one comparable metal part. 


Save on Replacement, too, because lighter weight 
means reduced wear, longer part life. And remember, 
molding uniformity eliminates costly machining. 


Get complete information on how Formica molded 
parts are tailor-made to give you exactly the right 
formulation of properties, functions, size, shape and 
finish. Use coupon below to request your free copy of 
bulletin 909. 


FORMICA HIGH IMPACT THERMOSETTING PLASTIC PARTS 
COMPRESSION AND TRANSFER MOLDED 


RANGE 
0.65 to 12.0 


210 to 750 


8,000 to 25,000 
18,000 to 35,000 


0.15 to 2.2 


Resistant to mild 
solutions of acids 
and alkalies 
Sanded to 
mirror-smooth 


PROPERTIES 


Izod impact, ft. Ibs. per in of notch 

Dielectric strength, 's" perpendicular, 
short time, vpm 

Flexural strength, flatwise, psi 

Compressive strength, psi 


Moisture absorption, 2” diameter disc 
(ASTM D570—57), percent 


Chemical resistance 


Finishes 


1 Macerated Biscuit for 
Nut and Threads 


BUILD-UP FOR SAVINGS—Formica molds laminated 
and macerated forms with metal tube insert to produce 
another do-more, save-more part. This light bulb frosting 
nozzle features chemical and moisture resistant properties 
for superior acid-carrying performance. Combining nut, 
thread and metal tube insert into one unit saves costly 
assembly and machining time. 


November 1960 


BASIC FORMS—Laminated, macerated or laminated- 
macerated parts, compression or transfer molded, of paper, 
glass, canvas and asbestos cloth fillers, impregnated with 
phenolic, melamine, silicone, D.A.P. and epoxy resins. 


APPLICATIONS—For electrical, mechanical and chemi- 
cal applications in a wide range of industries including 
textiles, aviation, missiles, electrical/electronic, appliances, 
automotive, chemical, machinery, materials handling and 
many others. 


FORMICA CORPORATION 
4536 M Spring Grove Avenue 
Cincinnati 32, Ohio 


() Send free copy of Molded Products Bulletin 909. 
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fg international News 


EUROPE 


$2,500,000 Loan For 
Syrian Microwave 


Damascus—The Syrian region of the 
United Arab Republic is getting a 
loan from the Development Loan 
Fund for long-distance telephone and 
telegraph system with capacity for 
future expansion. Loan was made to 
the Posts, Telegraphs, and Telephones 
Administration of the Syrian Region, 
Hidjaz St., Damascus. All procure- 
ment under the loan will be from the 
U. S. 

A microwave system will link 8 
stations with terminals at Damascus, 
Aleppo, and Latakia. Radio equip- 
ment will have an ultimate capacity 
for 600 telephone channels, but the 
initial installation will be about 120 
channels at the Damascus and Aleppo 
terminals. 

Equipment will include: microwave 
multiplex and supervisory equipment; 
towers, antennas; waveguide; and 
power plant; installation material; 
text equipment; and spares; and engi- 
neering and installation services. Sup- 
plier will be responsible for super- 
vision of equipment installation—The 
PTT staff is doing the engineering 
with assistance from equipment sup- 
pliers. 


New French Subsidiary 


Servance (Haute-Saéne)—Two French 
firms and Robertshaw-Fulton Controls 
Co., Richmond Va., have formed a new 
subsidiary to manufacture automatic 


controls for home appliances in 
France. The new company will be 
known as Rebertshaw-Madec, S. A. 
Two French firms are Madec and 
Mater. Headquarters will be at Ser- 
vance. 


Dutch Subsidiary Formed 


Stanford, Conn. — Branson Instru- 
ments, Inc. manufacturers of ultra- 
sonic cleaning and test equipment 


have formed a wholly-owned subsid- 
iary in the Netherlands—Branson 
Europa N. V. Initially components 
and complete units will be imported 
from the U. S., but as dependable 
European sources are located, they 
will be used. 

General Manager of the new sub- 
sidiary is R. P. Ruffles. The company 
will occupy space at Industrieweg 14, 
Loosdrecht (about a half-hour’s drive 
from Amsterdam). 


Pool Resources 


Waltham, Mass.—Raytheon Co., prime 
contractor in the U. S. for the Hawk 
surface to air missile, has approved 
formation of the Societe Europeanne 
de Teleguidage (SETEL). The com- 
pany was formed to coordinate indus- 
trial resources in Europe for produc- 
ing Hawk. 

The five companies are: Thomson- 
Houston, France; Finmeccanica, Italy; 
Telefunken, West Germany; Ateliers 
de Construction Electrique de Charle- 
roi, Belgium; and Philips, Nether- 
lands. SETEL will acquire certain 
patent and “know-how” rights from 
Raytheon. Hawk is now operational 
in the U. S. 


Call For Bids 
Washington—A $159,000 project in 


Denmark is open to bids by U. 8S. 
Firms. Project calls for supply of 
radio and carrier equipment. Bid 
deadline is Dec. 29. Contact: For 
suarest Telegrafforualtming, Borg- 
mester Jensens Alleia, Copenhagen— 
or: Bureau of Foreign Commerce, 
U. S. Dept. of Comm., Washington 
25, D. C. 


Test European Market 

Berkeley Heights, N. J.—Nytronics, 

Inc. is testing the marketability in 

several European locations of com- 

mercial components for television, 

communications and other electronic 
(Continued on page 32) 
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PACKAGE- 
SORTING 
SYSTEM 


Mail order execs from 
West Germany and 
Holland tour compu- 
ter - linked package- 
sorting conveyor sys- 
tem installed by 
Speaker Sortation 
System, Inc. R. L. 
Speaker, President of 
the firm (hand on 
tray) demonstrates 
system. 


SOUTH AMERICA 


Set up Export Division 


Syosset, L. I—U. S. Transistor Corp. 
has set up a foreign sales dept. under 
P. Williams. Electronic Manufactur- 
ers Export Co., Plainview, L. I. has 
been appointed Latin American sales 
representative for the Co.’s TO-101 
transistor kit. 


Form Mexican Corporation 


Norwalk, Conn.— Burndy Corp. and 
Ingeneria Electrica Industrial, S. A. 
have formed a jointly owned Mexican 
Corp., Burndy I. E. I. de Mexico, S. A. 
The agreement provides for licensed 
manufacture and sale of Burndy elec- 
trical connectors throughout Mexico 
and Latin America. Enrique M. Gon- 
zales, Dir. Gen. of I. E. I. will be Dir. 
Gen. of Burndy I. E. I. Burndy ap- 
pointed directors are: Eric E. De- 
Marsh; George M. Szabad; and Stan- 
ley M. Loomis. 


RECEIVES AWARD 


William P. Lear, Lear, Inc., (cntr) receives 
“Great Silver Medal” of Paris from Gen. 
Martial Valin of the Superior Council of 
National and Air Defense (L). Jullen Tardlieu 
Ores. of French Municipal Council presented 
award for Mr. Lear’s contribution to aircraft 
safety (an autopilot used on the Caravelle 
airliner). 


FAR EAST 


Australian Plant 
Starts Production 


Finsbury, Australia—Production has 
begun at Texas Instruments’ Incor- 
porated Australian subsidiary, Aus- 
tralmac Limited. The plant, at Fins- 
bury, is producing metal strip for 
Australia’s electronics and telephone 
cable industry. Later, production will 
be diversified to include other solid 
and clad metal mill products. 


New Jap Licensee 


Tokyo—Tokyo Electro Acoustic Co. 
(TEAC) has been licensed by Ameri- 
can Concertone, Inc. to manufacture 
most models of their commercial tape 
recorder line for sale and use in Japan. 
Licensing agreement is for three 
years. 


ELECTROLUMINESCERT- 
PHOTOCONDUCTIVE 


EL-PC CONVERTER converts binary informa- 
tion to decimal form. The output of the 
CONVERTER can be used as the input to 
the TRANSLATOR shown below. EL-PC ma- 
trices for decimal-to-binary conversion are 
also available from Sylvania. 


EL “READOUT” DEVICE is composed of 
strips of electroluminescent lamps, 
insulated from each other and separately 
terminated. By selective excitation of 
the “strips,” alpha-numeric symbols are 
produced for readout purposes. 


EL-PC “TRANSLATOR” makes practicable use 
of the luminous properties of EL phosphors on 
panel “‘A”’ and of photoconductive elements 
on panel “C."" Mask “‘B”’ enables selective 
excitation of the electroluminescent phosphors 
On readout panel “‘D.” 


Physical dimensions of EL-PC panels are shown here in exaggerated scale for purposes of clarity. 


FEATURING ¢ Compact, flat construction e Minimal catastrophic failure e Exceptional 


reliability and long life e Simplified circuitry « Negligible power requirements 


SYLVANIA combines photoconductive elements 
with the luminous properties of electroluminescent 
phosphors to provide design engineers with a 
group of alpha-numeric readout devices and com- 
ponents capable of performing simple and com- 
plex logic functions, the conversion of digital 
information, and the storage and memory of data. 
These offer new and significant possibilities for 
end-product miniaturization together with dramat- 
ically enhanced reliability. 


For example, new “crossed-grid” panels have been 
developed that utilize conductive strips placed at 
right angles to each other on opposite sides of an 


electroluminescent phosphor layer. These “strips” 
when separately excited glow at the points of inter- 
section. This provides a point of light that can be 
moved in X-Y directions to create a display that is 
exceptionally small in front-to-back dimensions 
and is highly useful in position-plotting 
applications. 


Sylvania Sales Engineers can give you details on 
specific EL-PC devices. Too, write for ten-page 
brochure, “Sylvania Electroluminescent-Photocon- 
ductive Devices,” to Electronic Tubes Division, 
Sylvania Electric Products Inc., Dept. 1911, 1100 
Main Street, Buffalo, N. Y. 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS Sis) 
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High selectivity, 
attenuation and precision matching of . . . 


NEW HILL FILTERS ASSURE 
FAST, PRECISE MEASUREMENT 
OF INTER-MODULATION 


ee 


2 D8—144.8307 


| 
2 DB—160.968 


7 DB BW. = 16.138 KC 
80 DB B.W. = 1.599 KC 
CENTER FREQ. = 152.063 KC 
2400 OHMS —_ TERMINATION 


152 KC BAND ELIMINATION FILTER 


| 
' 


INSERTION LOSS = 4.5 DB 
RIPPLE = .25 DB 
| 


| | 
| 
so ———____——__|——- 60 DS—151 266 


i j 


80 DB—152.863 — 


| 


152 KC BANDPASS FILTER 


| 
| 


| \ 
FREQUENCY 140 KC 145 KC 150 KC 155 KC 160 KC 165 KC 170 KC 


Actual operational curves, obtained from point-to-point readings, from Hill 
34900 and 34800 filters developed to fulfill customers’ specific requirements. 


These two highly stable, precision-matched Hill Electronic filters 
permit fast, exceptionally accurate measurement of inter-modulation 
distortion in communications systems. A band elimination filter places 
a narrow, deep notch in the white noise being passed through the 
equipment under test. Distortion generated in the notch is then isolated 
for measurement by the narrow band filter. 

The high degree of selectivity and attenuation of these filters, and 
the excellent alignment of one within the other are demonstrated in 
the actual operational curves shown above. Used together, these filters 
provide 80 db attenuation from 6 to 252 kc. 

This is a typical example of Hill’s creative engineering that develops 
outstanding solutions to customers’ specific problems involving LC 
and crystal control filters as well as precision frequency sources and 
other crystal devices. 


WRITE FOR BULLETINS 34800/900 


They contain details and specifications concerning the filters described above. 


HILL ELECTRONICS, INC. 


MECHANICSBURG, PENNSYLVANIA 
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international 
News 


(Continued from page 30) 
industries. They believe they will 
find an “appreciable and sympathetic 
market.” 

The Company has signed its first 
international sales representative 
agreement with Originator Engineer- 
ing Co., Stockholm, Sweden. 


Telex Link With Rumania 

New York — RCA Communication, 
Inc. has opened teleprinter exchange 
(telex) service between New York 
and Bucharest, Rumania. This brings 
to 54 the number of overseas points 
served. Rates are $3.00 per min—a 
$9.00 minimum is charged. 


INSPECT SCORING DEVICE 


Nato reps wind-up 60 day trip through U. S. 
Shown inspecting device at Franklin Systems, 
Inc., West Palm Beach, Fla. are (L to R): 
M. J. Cohen, VP Engineering—Franklin Sys- 
ems; Capt. W. F. Kirlin, USAF; Major Jean 
Bastien-Thiery and Pierre Boutroux, Nato and 
French Air Ministry; and H. C. Gibson, Pres., 
Franklin Systems. 


AFRICA 
Design New VOA Station 


Monrovia, Liberia—Engineering and 
architectural design for the Voice of 
America’s powerful mid-African radio 
relay station outside Monrovia will be 
done by Page Communications Engi- 
neers, Inc., Washington, D. C. The 
station will have six 250,000 watt and 
two 50,000 watt transmitters. It will 
provide radio coverage of Africa and 
supplemental coverage of parts of 
Central Europe and the Middle East. 
It will also permit relay around the 
world of broadcasts originating in 
Washington. Contracts for the 8 
transmitters will soon be let. 

The new station, although high 
power, will operate under interna- 
tional rules when it goes on the air 
and will not interfere with other 
broadcasts in the African area. 

The Voice’s East Coast facility, 
planned for completion by the end of 
1962, is on schedule. The 500,000 
watt, 250,000 watt, and 50,000 watt 
transmitters will cover Europe, 
Africa, the Middle East, and South 
America. It will also transmit VOA 
broadcasts for relay by the new 
Liberian station. 
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Reliability in volume... 


LLEVITE 


TRANSISTOR 


WALTHAM, MASSACHUSETTS 


NEW CIRCUIT POSSIBILITIES 


for low impedance, 
high current applications 


SILICON SWITCHING DIODES 

Combining high reverse voltage, high forward conduc- 
tance, fast switching and high temperature operation, 
these diodes approach the ideal multi-purpose device 
sought by designers; they open new areas of opportunity 
for circuit design. 

Type CSD-2542, for example, switches from 30 ma to 
-35v. in 0.5 microseconds in a modified IBM Y circuit 
and has a forward conductance of 100 ma minimum at 
1 volt. 


A DIVISION OF 


Reliability in volume . 


GENERAL PURPOSE TYPES 

Optimum rectification efficiency rather than rate of 
switching has been built into these silicon diodes. They 
feature very high forward conductance and low reverse 
current. These diodes find their principal use in various 
instrumentation applications where the accuracy or re- 
producibility of performance of the circuit requires a di- 
ode of negligible reverse current. In this line of general 
purpose types Clevite has available, in addition to the 
JAN types listed below, commercial diodes of the 1N482 


series. 
MILITARY TYPES 
SIGNAL CORPS 
1N662 MIL-E-1/1139 
1N663 MIL-E-1/1140 
1N658 MIL-E-1/1160 
1N643 MIL-E-1/1171 


Write for Bulletins B217A-1, B217A-2 and B217-4. 


JAN 
MIL-E-1/1026 
MIL-E-1/1027 
MIL-E-1/1028 


1N457 
1N458 
1N459 


CLEVITE TRANSISTOR 


200 SMITH STREET, WALTHAM 54, MASS « Phone: TWinbrook 4-9330 or 4-7780 


Probing new dimensions in Electronics 
through Stackpole Research . 


A MAJOR 
NEW 
FERRITE 


FOR TELE-COMMUNICATIONS 


Permeability: 1800 
Temperature Constant: 1.8 x 10* per °C (—20° to 120° C) 
Avg. Temperature Coefficient cores): 

. 0.29% per °C (—20° to 85°C) 
0 (merit factor): Greater than 200,000 at 100 kc 


. . . these in brief are the salient electrical characteris- 
tics of Stackpole Ceramag 501—a remarkable new low- 
loss ferrite grade for the 10 kc to 250 kc’ range. Already 
revolutionizing the design of carrier-current communi- 
cations filters, the material shows considerable promise 
for electronic switching circuits and others as well. 


Cup cores of Ceramag 501 no larger than a quarter 
enable the design of filters with such narrow pass bands 
that message-handling capacities of communications 
systems can be increased from 2 to over 90 messages 
per channel. The extraordinary high gain of filters 
using Ceramag 501 combine with other inherent advan- 
tages—smaller size, no aging or life problems—for a 
significant contribution to system reliability. — 

But equally significant is the extremely close tolerances to which these cores are made. 
To achieve the exact air gap required, Ceramag 501 cups are supplied in matched pairs. 
‘Special Stackpole-designed mounting hardware and tuning slugs can also be supplied to 
assure easy assembly and maximum electrical performance with your own coil designs. 


Almost four years in development, Ceramag 501 Tepresents another basic contribution 
based on magnetic ceramic research and engineering by the oldest commercial ferrite 
producer in the United States. 


Complete details on Ceramag 501 and the remarkable research facilities that made it 
possible are available upon request to the Electronic Components Division, Stackpole 
Carbon Company, St. Marys, Pa. 


pee 


CERAMAG® FERRITE CORES. + VARIABLE COMPOSITION by aed + SLIDE & SNAP 

. SWITCHES Pegg Ae CERAMIC MAGNETS FIXED CO MPOSITION CAPACITORS 

BRUSHES FOR ALL’ ROTATING &LECTRICAL EQUIPMENT ELECTRICAL CONTACTS 

GRAPHITE BEARINGS, SEAL RINGS ANODES  - HUNDREDS OF RELATED CARBON & 
¥ GRAPHITE PRODUCTS. 
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JENNINGS VACUUM RELAYS 


—— High insulation resistance 

-—— + Very low contact resistance 
— > Minimum size 

——> Permanently clean contacts 
—— High voltage and current ratings 


And where will you find a relay that embodies all these desir- 
able characteristics? Examine the ratings achieved by these 
typical Jennings vacuum relays and see how well they meet 
the requirements of many specialized applications. 


REGB (SPDT) 
Rated operating voltage dc or 60 cycle. 25 kv 
HIGH 16 mc 15 kv 
Peak test coltage. . ; 35 kv 
VOL TA GE Continuous rms current dc or 60 cycle .  25amps 
16 mc 9 amps 
Interrupting rating—dc res. loads 
(not to exceed 5aorl0kv).... 20 kw 
RB7A (2PDT) 


MINIMUM Rated operating voltage dc or = 1 ; Ps nd 


SIZE Peak test voltage dc or 60cycle. . . 7.5kv 
Continuous rms current dc or 60 cycle. 8 amps 
16 mc 3 amps 
Interrupting rating—dc res. loads 
(not toexceed4aor5kv). ... . 5 kw 
ee erent 
RA4B (4PDT) 


HIGH Rated operating voltage. . ... . 300v 
Continuous rms current. . . . +  40amps 


CURRENT Interrupting nate! — 000 ops) « . . .  28vde-20.amps 
Shock : te 50G 
0 eS a oe ae ee 30 G from 
10 to 2000 cps 

Actuating coil. .... . ue see 
Jennings vacuum relays are inenusiled for solving difficult 
problems of antenna switching, pulse forming networks, or 
similar rf and dc circuits where reliability is of utmost impor- 
tance. 


é 
JENNINGS RADIO MANUFACTURING CORPORATION 
970 McLAUGHLIN AVE., P. 0. BOX 1278 SAN JOSE 8, CALIF. fennings 


Tele-Tips 


METERS that measure out the al- 
cohol and water for guided mis- 
siles must be highly accurate—for 
which a lot of happy catfish 
around Kansas City can be very 
grateful. To check the calibration 
of a Neptune Red Seal Meter the 
Columbian Steel Tank Co. last 
month filled a tank with 1,300 gal- 
lons of 190-proof alcohol and 
water. The amount was carefully 
measured as it was put into the 
tank, and measured again as it 
Was poured into the Missouri 
River. The accuracy had to tally 
within one-tenth of one per 
cent. ... And the Missouri catfish 
enjoyed one gigantic binge. 


JET CONTRAILS can be mini- 
mized, the Air Force has found, by 
mixing tiny hygroscopic (dust- 
like) particles in the engine ex- 
haust. The resultant vapor trail 
is made up of droplets too small to 
be seen from the ground. 


THE (VERY) CORRECT TIME 
IS ... National Bureau of Stand- 
ards has developed a system for 
synchronizing and setting widely 
separated clocks to a relative ac- 
curacy closer than a millionth of a 
second. It is being adopted by the 
Dept. of Defense for application 
at military installations. Synchro- 
nized with the highly accurate 
uniform time source at the Naval 
Observatory, Washington, D. C., 
the system may soon provide the 
timing necessary for the DOD’s 
coast-to-coast missile ranges. 


“COCKTAIL PARTY EFFECT” 
allows a person to concentrate on 
the specific voice in which he is 
interested amid high surrounding 
noise levels. Two Bell Labs scien- 
tists have duplicated the effect 
using separate inputs to two mi- 
crophones (as human ears do) and 
a “gating wave” which is gener- 
ated by the combined output of 
the two microphones. The effect 
of this gating was that the inten- 
sity of the combined signal was 
raised only when the desired voice 
arrived simultaneously at both mi- 
crophones. 
(Continued on page 38) 
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Bourns Trimpot® 


NUMBER 5—RELIABILITY SERIES 


Puts the Proof in Humidity-Proof 


Plunging a potentiometer into near-boiling water is just one of 
the ways Bourns puts the proof in humidity-proof. Every Trim- 
pot unit made takes this 60-second bath with the water sim- 
mering at 90°C. Air expanded by the heat creates four pounds 
of pressure inside the potentiometer—enough to cause bubbles 
—if it leaks. Only if the unit is completely leak-free does it pass 
the test. 

Bourns humidity proofing starts at the beginning — with original 
design and selection of materials. The plastic chosen for Trim- 
pot cases, for example, displays the unusual properties of high 
insulation resistance and extremely low moisture absorption. 


Ail 


Further protection against humidity results from manufacturing 
procedures, such as internal potting of the resistance element 
and sub-components. Finally, Bourns samples all production 
for compliance to MIL-STD-202A, Method 106 as a routine part 
of a Reliability Assurance Program. As a result, Trimpot does 
more than “‘resist’’ moisture; it keeps moisture out. 

For more information about the industry's largest selection of 
humidity-proof adjustment potentiometers—wirewound and 
carbon in a variety of sizes, power ratings, operating tempera- 
tures, etc. — write for new Trimpot summary brochure and list 
of stocking distributors. 


. 
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Exclusive manufacturers of Trimpot®, Trimit®, and E-Z-Trim®, Pioneers in transducers for ‘position, pressure and acceleration. 
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THREE KLEIN PLIERS 


to make electrical wiring easier 


Here are three newly engineered Klein Pliers which will solve diffi- 
cult problems in the wiring of electronic assemblies. Catalog 103-A 
describes these and scores of other pliers in the complete Klein 
line. If you wire electronic assemblies, write for a copy. 


ALL-PURPOSE ELECTRONIC PLIER 
Patent pending 


Shear blade cuts flush and holds clipped 
end of wire 

Requires no sharpening; will cut hard or 
soft wire. Smooth, continuous action pre- 
vents shock which may damage resistors. 
For bare wire up to 18 gauge, 

No. 260-6—Ilength 6%” 

No. 260-6C—with coil spring that holds 
jaws open 

NEEDLE-NOSE PLIER Patent pending 


Similar to No. 260-6 but nose has been 
slimmed down to permit use in confined 
creas. 


No. 261-6—length 6%” 
No. 261-6C—with coil spring to hokd jaws 


LONG-NOSE PLIER—KNIFE AT TIP 
Pat. No. 2,848,724 


Jaws behind blade hold clipped wire 
end firmly 

A shear-cutting plier that will cut hard or 
soft wire. Blade.is at the tip of the plier. 
Supplied with coil spring to keep jaws 
apart. 


No. 208-6PC—length 65%” 
Write for 
Catalog 103-A, 


ae at 

{V7 

NUE 
which shows the , 


complete line of Klein 
Pliers, including 20 pliers 
recently developed. 
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a McCORMICK ROAD + CHICAGO 45, ILLINOIS 
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Tele-Tips 


(Continued from page 36) 


WHEN REBUILT CRT’S are sold 
to TV owners in New York State 
there must now be written notifi- 
cation on the bill that the tube is 
“rebuilt” — not “new.” The law 
went into effect Oct. 1. Survey had 
shown that 8 out of 10 families 
buying pix tubes thought they 
were buying new tubes. But in- 
dustry sales figures showed that 
only 20% of the approximately 
6,000,000 replacement tubes sold 
each year are all new. 


35-LB: RADAR SETS will be de- 
veloped by Airborne Instrument 
Lab for the Signal Corps. The set 
“will detect a moving man at 
ranges from 150 ft. to over 2 miles 
and a moving 4 ton vehicle at 
ranges from 150 ft. to 3 miles.” 


PRODUCTION CONTROL gets a 
big assist from a new addition to 
IBM’s 357 data collection system 
that allows it to read employees’ 
identification badges. Information 
punched into the identification 
badge is automatically correlated 
with the job for payroll and per- 
sonnel purposes. 


INDUSTRY VETERAN SARKES 
TARZIAN was one of the 11 out- 
standing U. S. industrialists sin- 
gled out by the Free Enterprise 
Awards Association, Inc., this year 
as “examples of the success pos- 
sible under American free enter- 
prise democracy.” 


ELECTRONIC “NEEDLE” that 
warns drowsy drivers that they 
are heading off the road is being 
tested at General Motors proving 
grounds. The device uses a wire 
in the center of the pavement, ra- 
diating a 2 ke signal. On the fend- 
ers of the car are mounted two 
ferrite coils, picking up the sig- 
nals from the wire. The closer the 
coils are to the wire, the stronger 
the signal, so that when the car 
veers to one side the pickup from 
that side increases. The signal is 
amplified and fed to warning 
lights: If the warning lights are 
not heeded, a speaker is switched 
in to add an audible alarm. 
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I 9 ; Every one of these 
t Ss hermetic connectors has 


the Deutsch Seal...a 


B onded glass-to-metal bond that 


guarantees you leakproof 


performance. The unique 
compression glass insert 
is molded as one solid 
piece, with steel contacts 
fused in and numbers 
imbedded in the glass for 
quick identification. 
Every year is a vintage 
year at Deutsch because 
each hermetic receptacle 
is manufactured under 
quality control procedures 
that have set new 
standards in the industry. 
For more information on 
the connector with bonded 
performance, contact 
your local Deutschman or 
write for Data File A-11. 


Electronic Components Division 
Municipal Airport « Banning, Calif. 
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ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS 
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He New LET 


VIBRATION 


| 
VIBRATION AND 
SHOCK TESTING 


First of its type, the 50 force-pound vibra- 
tion exciter Model ST-100, is unmatched 
for components testing. Designed specifi- 
cally for vibration and shock measurement 
to military specification, the unique fea- 
tures of this instrument also provide : 


¢ no measurable distortion to 10 KC 

¢ first major resonance above 12 KC 

¢ useful frequency range exceeds 50 KC 
¢ shock testing to 3,000 g 

© simple operation and portability 


The performance-proven Model ST-100 is 
an entirely new type of vibration exciter. 
It virtually does away with “cross talk” 
... completely eliminates unwanted output 
harmonics, structural and flexure reso- 
nances... provides an exceptionally linear 
frequency response that makes possible 
true conformance to the test specifications. 
For complete information and applica- 


tions data, contact ITT Instruments repre- 
Sentative or write for Data File E]-1301-1 


WITH ONE 
COMPACT 
INSTRUMENT 


The ITT Model ST-100 
can be easily integrated 
into your own system 
design...or it can be 
ordered as part of these 
complete, self-contained 
ITT testing systems: 


MODEL 1201 VIBRATION 
TEST SYSTEM 


MODEL 1205 VIBRATION 
AND SHOCK TEST SYSTEM 


Industrial Products Division 
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Letters| 


to the 
Editor 


"Is the USSR This Good—?" 


Editor, ELECTRONIC INDUSTRIES: 


I am highly impressed by the con- 
tents of your September issue and 
would like to have reprints of the fol- 
lowing articles: 

How to Duplicate Technical Pa- 
pers, p. 242 

Storing with Thin Films, p. 89. 

Reliability and Printed Circuit Con- 
nectors, p. 82, including the Part II. 

Conversion of Binary to Analog 
Codes, p. 70. 

I was also impressed by your tran- 
script of the speech by Mr. D. Pack- 
ard, at WESCON. What I would like 
to know is: 1) How come Soviet tech- 
nical achievements are this good? 2) 
Why are their scientific articles so 
full of substance? 

I agree with him that our achieve- 
ments are superb—but the truth is 
not solely on our side. Nor the lies, 
on theirs. I guffawed over his descrip- 
tion of his query at a Soviet school 
about the Ohm’s Law, which no one 
knew. You see, it is not known as 
OHM’s LAW there. No more than 
advertising is known as PAVLOV’S 
REFLEX here. And your small note 
about the declining engineering 
school enrollment was much more to 
the point. It is easier to be a man- 
ager than an engineer, the kids 
found out—and much more profit- 
able. Doesn’t take any brains either. 
Not if you can blame the Federal 
Govt. for everything. 

I will appreciate your reprints, and 
I like your mag. 

Orest A. Meykar 
Development Engineer 
Burroughs Corporation 
Great Valley Laboratory 
Research Center 
Paoli, Pa. 


“A Navy Consultant—" 


Editor, ELECTRONIC INDUSTRIES: 

As Educational Consultant in the 
Advanced Electronics Training 
School with the Navy at Memphis, I 
am responsible for keeping the In- 
structor staff abreast of the latest 
developments in Electronics. 

In the August, 1960, edition of 
ELECTRONIC INDUSTRIES, there were 
several reprints of articles that were 
available to subscribers. They were 
as follows: 

1. The Binistor—A New Semicon- 
ductor Device, by Nicholas DeWolf. 

2. Electronics and the Future of 
Agriculture, by Richard G. Stranix. 

8. New Use for Fluxgate Prin- 
ciple, by George S. Kan. 

4. Determining Transistor Power 
Dissipation, by John G. Naborowski. 
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over a 180°C range 
with Centralab’s 


temperature stable 


Ceramic Capacitors 


TYPE CE-Y of 25°C Capacity vs. Temperature in °C 


These low-cost Type CE ceramic disc Hi-Kaps® have been 
extensively tested over an 18 month period by prime 
contractors in the missile and radar fields. Their findings: 
the excellence of the CENTRALAB design parameters for stand- 
ard commercial units permits the identical capacitors to be 
used in military applications. 

In radio-TV as well as military usage, these units operate 
from —55° C to -—-125° C without derating. They last 
longer than paper or mica capacitors, and their small size 
makes them economical to work with. Semi-stable Type é . ae 
CF Centratas Hi-Kaps?® offer similar advantages. TYPE CF—% of 25°C Capacity vs. Temperature in °C 


SPECIFICATIONS 
CAPACITIES: 150-6200 mmf Ps 
SIZE: .290"—.920" diameter, .156" thick 

WORKING VOLTAGE: 500 VOC 

LEAKAGE RESISTANCE: Initial, 10,000 Megohms minimum; after 
humidity test, over 1000 Megohms 

POWER FACTOR: 2% Max. at IKC 

TOLERANCES: GMV, +20%, +10%, +80—20% 


+65 +85 + 105 +125 


Detailed information on these and many other CENTRALAB ceramic capacitors can be found in Catalog 42-857. Write for your free copy. 


The Electronics Division of Globe-Union, Inc. 

‘Cc 938L E. Keefe Ave., Milwaukee 1, Wisconsin 

<> Centralab Canada Limited ¢ Ajax, Ontario 
® 


D-6036 
ELECTRONIC SWITCHES © VARIABLE RESISTORS ¢ CERAMIC CAPACITORS ¢ PACKAGED ELECTRONIC CIRCUITS * ENGINEERED CERAMICS 
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In RELIABILITY, test 


the equipment tested. - 


TUBE LIFE REQUIREMENTS: 
LOW GRID CURRENT, HIGH G.,, 


«sin Model 185A 
800-mc Oscilloscope 


Advanced pulse- 
sampling circuitry 
of the 185A ealls 
for an amplifier 
tube with (1) grid 
current so low that 
current is not withdrawn from a grid-to-ground stor- 
age capacitor, and (2) high Gy, for maximum ampli- 
fication. These characteristics must be maintained. 
General Electric’s 5-Star 5654 was chosen by Hewlett- 
Packard after extensive tests; helps in producing a 
dependable high-speed instrument to measure tran- 
sistor response time and diode switching speeds, and 
test fast computer circuits and surveillance radars. 


TUBE NOISE MUST REMAIN 
AT MINIMUM LEVEL 


oe 
«@ 
a re 
formance at minimum 


noise level. In the key am- 


plifier socket for modulator output, General Electric 
5-Star 5751-WA’s have cut line rejects from noise 
sharply, and help preserve usefulness of the equip- 
ment after it is placed in service. Before, another 
tube in the same socket caused a 30% reject rate! 


oocllt Model 425A 
Micro Volt-Ammeter 


So sensitive it will meas- 
ure down to 10 microvolts 
and 10 micro-microam- 
peres—stable, with ex- 
tremely low drift — Hew- 
lett-Packard’s 425A calls 
for sustained tube per- 


instruments must surpass 


- Hewlett-Packard ) uses 


because they satisfy 


....nere 1S your proof! 
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TUBES MUST STAY FREE OF INTERFACE EFFECTS 


e.sIn () Model 460B In order that high pulse power or voltage may be ap- 
Wide Band Amplitier plied to a load, Hewlett-Packard’s 460B uses 13 5-Star 
oe _ 5654 tubes in a distributed-amplifier circuit. Tube 

pa pee: requirements are severe. The high-voltage, low-duty 

cycle pulses entail operation at n:ax ratings for brief 

« intervals, between long periods of tube cut-off. Inter- 

pe » face effects would handicap reliability. General 

e* <@ * Electric’s 5654’s score both in minimum interface 

4 and high over-all performance...help Model 460B meet 

consistently, often exceed, its operating specifications. 


TELEPHONE TODAY! New York, WI 7-4065S...Boston, DE 2-7122...Washington, EX 3-3600 
Chicago, SP 7-1600...Dallas, RI 7-4296...Los Angeles, GR 9-7765, BR 2-8566...San Francisco, DI 2-7201 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


Vacuum process 
200 units at once... 


NEW CVC 10-PORT VACUUM PUMPING SYSTEM 


In evacuation, leak-checking, backfilling and sealing of small 
electrical components, you'll be able to multiply production 
and profits with this flexible new CVC 10-Port Manifold 
Vacuum Pumping System. 


Attach as many as 20 processing lines to each of the 10 ports 
—process up to 200 units at once. Remove all traces of 
moisture and corrosive contaminants before sealing off. 
Accessory ovens permit bake-out temperatures to 400° C 

if necessary. Ultimate pressure, 8 x 10°° mm Hg with the 
basic system; 1 x 10°° mm Hg or lower with refrigeration 
accessories. Pumping speed at each port, 2.5 liters per second. 
You'll save pump-down time, too—rough pump all ports 
simultaneously to 100 microns in less than 2 minutes. 

You get volume production—fast! 


For full details on the new PSM-110 10-Port Manifold 
write for Bulletin 4-1. 


Consolidated Vacuum Corporation 


ROCHESTER 3, NEW YORK ag htle, 
A SUBSIDIARY OF CONSOLIDATED ELECTRODYNAMICS /BELL & HOWELL 
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Letters 


to the 
Editor 


(Continued from page 40) 


5. Recordings from DC to 1 MC, 
by G. Nels Johnson and Lal Mir- 
chandani. 

Thank you for your excellent ser- 
vice to us. The EI magazine is an 
excellent source of information that 
would be almost impossible for us to 
obtain elsewhere. 

Ronald E. Drew 

Educational Consultant 

AT(B) School, Building S-241 
Naval Air Technical Training Center 
Memphis 85, Tenn. 


Congratulations! 


Editor, ELECTRIC INDUSTRIES: 


Please forward reprint of article: 
“An Introduction to Boolean Alge- 
bra,” and also current September ar- 
ticle “Electronic Industries Look at 
Unconventional Power Converters.” 

I would like to congratulate your 
staff for the terrific comprehensive 
editorial coverage. 

Eugene Ross 
Sales Manager 
Photomation, Inc. 
96 S. Washington Ave. 
Bergenfield, N. J. 


Unconventional 
Power Converters 


Editor, ELECTRONIC INDUSTRIES: 


Please send me a copy of the ar- 
ticle on “Unconventional Power Sup- 
plies” that appeared in the Septem- 
ber 1960 issue of Electronic Indus- 
tries. 

Incidentally, the article describing 
the production of thermionic con- 
verters by the General Electric Com- 
pany has a small error. The descrip- 
tive headings under the pictures of 
the vapor and vacuum thermionic are 
reversed. The vapor converter may 
be distinguished from the vacuum 
converter by the cesium reservoir 
tube attached to the anode of the va- 
por converter. 

Charles D. Buell 
EEIT 
General Electric Company 
Defense Electronics Division 
Mountain View Road 
Lynchburg, Va. 


Editor, ELECTRONIC INDUSTRIES: 


The September article by Christo- 
pher M. Celent added one more gem 
to the display showcase that has 
been accumulated over the years. 
This article presents, in easily under- 
standable language, the principal ex- 
otic power converters, and describes 
their operation in simple terms. 

It would be appreciated if you 
could furnish 10 copies of this article 
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Measure dc currents 
0.3 ma to 1 ampere 


t 


@ 428A CLIP-ON 
MILLIAMMETER. 


Probe clamps AROUND wire; measures by sensing magnetic field! 


Think of the measuring convenience, time saved 
and accuracy gained when you don’t have to break 
into a circuit, solder on a connection, or worry 
about probe loading. 


With the ® 428A Milliammeter and its new probe, 
you literally “clamp around” and read! You get 
maximum accuracy use there is no effective 
circuit loading from the 428A’s dc probe. The in- 
strument easily measures dc currents in the pres- 
ence of ac. And insulation is more than adequate 
— safe measurements at all normal voltage 
eve 


For extremely low current level measurement, sen- 
sitivity can be increased by looping the conductor 
through the “jaws” of the 428A probe two or more 
times. 

Brief specifications are given here; for complete 
details and demonstration on your bench, call your 
® representative or write direct. 


Specifications 


Current Range: Less than 0.3 ma to 1 amp, 6 ranges. 
Full scale r+ from y ma to 1 amp: 3 ma, 10 ma, 
3¢ ma, 100 ma, ma, 1 amp. 
Accuracy: + 3% + 0.1 ma. 
Probe Inductance: Less than 0.5 nh maximum. 
Probe Induced Voltage: Less than 15 mv peak. 
Effects of ac in circuit: Ac with peak value less than 
full scale affects accuracy less than 2% at frequen- 
cies different from the carrier (40 KC) and its har- 
monics. 
Power: 115/230 v + 10%, 50-60 cps, 70 watts. 
Size: Cabinet mount, 742” wide, 1142” high, a4 
deep. Weight 19 pounds. Rack mount, 19” wide. 
high, 1242” deep. Weight 24 pounds. 
Probe Tip Size: imately 36” x 7/16”. Wire 
aperture Caemnetet ‘9 16”. 
Price: (Cabinet) $475.00; (Rack) $480.00. 

Data subject to change without notice. 

Prices f.o.b. factory. 


HEWLETT-PACKARD COMPANY 


1005B PAGE MILL ROAD * PALO ALTO, CALIFORNIA, U.S.A. 
HEWLETT- a S.A., RUE VIEUX BILLARD NO 1, 
GENEVA, SWITZERLAND 


CABLE: “HEWPACKSA” © TEL. NO. (022) 26, 43, 36 
CABLE “HEWPACK” * DAVENPORT 6-7000 
Field representatives in all principal areas 


Test the new bp) 405A DC Digital Voltmeter 
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IN INSTRUMENTATION, it nearly goes without 
saying that your choice of reels is as important 
as your choice of magnetic tapes. You can’t afford 
any distortion of the facts you deal with—so why 
not give your “SCOTCH” BRAND Tape the best 
NO DISTORTION OF THE FACTS running mate—a “SCOTCH” BRAND Precision Reel. 
While most drop outs come from dust or other 
“ ” os contaminants on the tape surface, the next most 
SCOTCH” BRAND Precision Reels significant factor is related to improper handling. 
stack up well, Dents md none tape fare damage “4 
tape edges caused by uneven winding, too muc 
thread smoothly ra be on the tape at the end of a pass—all of 
these affect performance. Any stresses which ex- 
ceed the yield point of the tape can cause a perma- 
nent set—a physical distortion which in turn leads 
to the attenuation or loss of important signals. 

Precision is no empty word when applied to the 
“SCOTCH” BRAND reel. Every detail—design, mate- 
rials and production techniques — grows out of 
years of careful research and testing by the same 
3M research teams who have continually led in 
the development of magnetic tapes. 

The “SCOTCH” BRAND Precision Reel is ma- 
chined of aluminum. Its unique design offers 
maximum protection 
against tape damage from 
handling, while greatly 
lowering the moment of 
inertia—exerting less stress 
in stops and starts. Because 
the flanges are precision 
machined, they can be held 
to a fine tolerance—thicker 
at the hub, thinner toward 
the rim. These closely 
spaced, tapered flanges 
guide the tape into a 
smooth, even stack. Tape edges are kept perfectly 
aligned. 

Threading up is easy on you and the tape. The 
“SCOTCH” BRAND reel employs a precision ground 
neoprene ring instead of a threading slot which 
can cause distortion of the inner turns of tape. To 
thread up, you simply start a turn of tape on the 
take-up reel. The neoprene ring, moreover, acts 
as a cushion for the innermost tape layers and 
guards against distortion from winding pressure 
and expansion-contraction stresses. 

Flange apertures are reduced to the minimum 
compatible with the need for observation and 
threading—giving further protection to tape and 
greater rigidity to the reel. Compare—as the 
moment of reel decision approaches, a look at all 
the facts should lead you to come out in favor 
of “SCOTCH” BRAND Precision Reels. 

Your 3M Representative is close at hand in all 
major cities—a convenient source of supply and 
information. For details on reels and tape con- 
structions, consult him or write Magnetic 
Products Division, 3M Co., St. Paul 6, Minnesota. 
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“SCOTCH” and the Plaid Design are registered trademarks of 3M Com- 
pany, St. Paul 6, Minnesota. Export: 99 Park Avenue, New York, N.Y. In 
Canada: London, Ontario. © 1960 3M Co. 
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SCOTCH BRAND MAGNETIC TAPE 


FOR INSTRUMENTATION 


a 
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Universal in Application... 


EI 
Glass-to-Metal 
SEALS 


Universal in Reliability... 


SEMI-CONDUCTOR SEALS | 
INDIVIDUAL TERMINALS 
MULTIPLE -LEAD HEADERS 
CONDENSER END SEALS | 
COLOR CODED TERMINALS 
THREADED END SEALS 
CUSTOM SEALING SERVICE 


Standardized Production 

E-I offers designers and engineers the complete flexibility and 
economy of standardized production on all types of seals from 
individual terminals to sub-miniature closures. For proven relia- 
bility, specify the seals employed by leading manufacturers in 
both commercial equipment and space age projects. 


Nation-wide Field Service 

Write today for complete information on standard E-I seals or 
custom sealing of terminal assemblies of your own manufacture. 
E-I field engineers will gladly make recommendations on your 
specific requirements on receipt of your application data. 


ELECTRICAL INDUSTRIES Patented in Canada, No. 523,390; 


in United Kingdom, No. 734,583; 
MURRAY HILL, NEW JERSEY Ieeed Pe licensed in U.S. under No. 2561520 


A Division of Philips Electronics & Pharmaceutical industries Corp. 
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Wire leads are cemented to resistor by Du Pont thermosetting silver composition. 


Du Pont CONDUCTIVE CEMENTS 


are easy to apply... eliminate soldering 


Du Pont offers high-quality thermo- 


setting gold and silver cements, espe- 


cially formulated for application on sili- 
con, germanium, carbon and other 
bases. These Du Pont conductive ce- 
ments are easily applied by dip, brush 
or squeegee . . . eliminate soldering: 
e Thermosetting gold compositions 
#5780 and #7728 are suitable for dip, 
brush or squeegee application. 

¢ Thermosetting silver composition 
#5504-A is suitable for application by 
squeegee composition #5815 for ap- 

plication by dip or brush. 

After proper curing and drying, these 
compositions exhibit good adherence, 
electrical conductivity and abrasion 
resistance. 

Du Pont conductive cements find 
wide application for lead attachments 
in diodes, transistors, resistors and sim- 
ilar components. Gold cements are par- 
ticularly suitable for applications where 
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resistance to strong etching acids is re- 
quired. 

Silver Preparations: Du Pont also 
offers a full line of silver preparations 
—conductive coatings used in the 
electronic industry. Du Pont silver 
preparations are solderable . . . easy to 
handle . . . have excellent electrical 
properties. 

For more detailed information, write 
for bulletins on high-quality Du Pont 
Conductive Cements or silver prepa- 
rations. Mention the application you 
have in mind so that appropriate lit- 
erature can be supplied. Du Pont, Elec- 
trochemicals Department, Ceramic 
Products Division, Wilmington 98, Del. 


8€6 us Pat OF 


Better Things for Better Living . . . through Chemistry 
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Letters| 


to the 
Editor 


(Continued from page 44) 


for the personal files of myself and 
my co-workers. 

J. K. Hayden 

CAMPS Engrg. Sub-Section 
General Electric Company 
Low Voltage Switchgear Department 
6901 Elmwood Avenue, Phila. 42, Pa. 


Editor, ELECTRONIC INDUSTRIES: 


Please send me a reprint of the 
splendid article on “Unconventional 
Power Converters” that appears in 
the September, 1960, issue of your 
magazine. 

C. Thomas Maney 
Professor of Electrical 
Engineering 
University of Kentucky 
Lexington, Ky. 


Editor, ELECTRONIC INDUSTRIES: 


We shall appreciate it very much 
if you will send us two copies of the 
reprint of the article entitled, “Elec- 
tronic Industries Looks at Unconven- 
tional Power Converters” which ap- 
pears in your periodical for Septem- 
ber, 1960. Our Research Department 
and engineers are extremely inter- 
ested in this subject. 

Marie B. Spillane 
Librarian 
Philadelphia Electric Company 
1000 Chestnut Street, Phila. 5, Pa. 


Editor, ELECTRONIC INDUSTRIES: 


In conjunction with the keeping 
abreast of progress in direct conver- 
sion of heat to electricity, we shall 
appreciate a reprint of the article en- 
titled “Unconventional Power Con- 
verters” by Assistant Editor C. M. 
Celent and as occurring in the Sep- 
tember, 1960, issue of ELECTRONIC 
INDUSTRIES. 

This is a well-rounded article, and 
Mr. Celent is to be complimented on 
the fine job done. 

L. A. M. Barnette 
Production Department 
Petroleum Engineering 
Humble Oil & Refining Company 
Humble Division 
Houston 1, Texas 


Editor, ELECTRONIC INDUSTRIES: 


Much interest has been displayed 
among our engineers and physicists 
with reference to the article “Elec- 
tronic Industries Looks at Unconven- 
tional Power Converters,” appear- 
ing in the September, 1960, issue of 
your magazine. We would like to ob- 
tain 6 additional reprints of this 
article. 

B. Gerstein 

Section Chief 

Nuclear Radiation Laboratory 
Admiral Corporation 
3800 Cortland Street, Chicago 47 
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New! _ 


— 
——— 


Encapsulated units provide practically any combination of nor- 
mally-open (Form A) and normally-closed (Form B) contact 
arrangements. 


Mount in any position. 
Contacts completely unaffected by atmospheric contamination. 
BREAK-MAKE ACTION can be furnished to insure non-overlap- 


ping of contact closures. 
Multi-coil arrangements for logic elements available. 
Write for Dunco Reed Relay Bulletin. 


DUNCO DRY REED RELAYS provide economical and excep- 
tionally fast low level and light load switching for computer and 
data handling applications. Life is on the order of hundreds of 
million operations. From one to 20 switches’ with surrounding 
magnetizing coil are encapsulated to form a relay unit. The Dry 
The Dunco Reed Switch is rated 15 watts for resistance loads at maximums 
Dry Reed of 250 volts or 1 ampere; 50 milliohms maximum contact 
resistance; 500 V. a-c minimum breakdown voltage; and 500,000 
Switch megohms minimum insulation resistance. 


\ STRUTHERS-DUNN 


¢, PITMAN, N. J. 
| om 


C) WORLD'S LARGEST ASSORTMENT OF RELAY TYPES 


Sales Engineering offices in: Atlanta + Boston . Buffalo + Charlotte » Chicago + Cincinnati + Cleveland + Dallas » Dayton » Denver 
Member National Association Detroit « High Point + Kansas City » Los Angeles » Montreal « New York + Orlando + Pittsburgh + St. Louis « San Carlos + Seattle . Toronto 
of Relay Manufacturers Export: Langguth-Olson Co., New York 


ELECTRONIC INDUSTRIES + November 1960 Circle 32 on Inquiry Card 


CERTIFIED PROOF im witling 


MAKES FURTHER TESTING 


UNNECESSARY 


FANSTEEL 
TANTALUM 
CAPACITORS 


Hundreds of manufacturers are 
now saving time and money by specifying 
Gold-Caps exclusively because they 
no longer need to inspect or test on their 
own to verify reliability. 

Each and every Fansteel Gold-Cap 
shipped conforms to the most complete and 
rigid specifications ever prescribed for 
any production component. Users get certified 
written proof that each has successfully 


passed a series of the most uncompromising 
tests ever devised for checking 
reliability in a tantalum capacitor. 

Only Fansteel dares take the 
responsibility of pre-testing for you 
—and certifying the results! 


Gold-Cap Tantalum Capacitors in some 
ratings now available from stock. Complete 
Gold-Cap Specifications available on request. 
Fansteel Metallurgical Corporation, 

North Chicago, Illinois, U.S.A. 


* Trademark 


WHERE RELIABILITY DICTATES STANDARDS 


/ C609A 


Books 


Statistical Theory of Communication 


By Y. W. Lee. Published 1960 by John Wiley 
Sons, Inc., 440 Park Ave., So., New York 16. 
509 pages. Price $16.75. 

This is an introductory book. The 
object of the book is to present clearly 
and rigorlessly a physically motivated 
and systematic account of the statis- 
tical theory of communication—an ac- 
count that includes essentially all of 
the basic elements. In preparing this 
book, the author has been guided by 
the idea that a teacher should not at- 
tempt to cover the subject of study 
but should attempt to uncover it for 
the student. 

The book is primarily written for 
the first year graduate student in elec- 
trical engineering as a one-semester 
course. As such it does not include 
material non-linear systems. 


Electronic Business Machines 


Edited by J. H. Leveson. Published 1960 by 
Philosophical Library, Inc., 15 E. 40th St., New 
York. 272 pages. Price $15.00. 

This work is based on two courses 
of lectures given at the Dundee Tech- 
nical College. The objects of the 
courses are to provide an introductory 
study of the applications of electronic 
computers to industrial and commer- 
cial situations and to provide an op- 
portunity for those already possessing 
this knowledge to study recent de- 
velopments in the field of business 
data processing. 

The lectures have been rewritten in 
a style suitable for publication in book 
form and provide a study of computers 
—their scope, characteristics, opera- 
tion and application—and a review of 
business problems from this view- 
point. 

The book is divided into three main 
sections: programming for business 
purposes; business management and 
electronic data processing; computer 
equipment and applications. 


Video Tape Recording 


By Julian Bernstein. Published 1960 by John F. 
Rider Publisher, Inc., 116 W. 14th St., New 
York, N. Y. 272 pages. Price $8.95. 

This definitive book presents a basic 
yet thorough treatment of the tech- 
niques, mechanics and circuitry used 
in the rapidly expanding field of video 
tape recording. For those having a 
limited technical background, the au- 
thor has provided sufficient basic 
theory to enable them to comprehend 
the functioning of video tape equip- 
ment. 

The text begins with an introduc- 
tory history and develops the types of 
waveforms and signals used and re- 
quired for tape recording. Since this 
text deals predominantly with record- 
ing of television signals, considerable 
space is devoted to electronic photog- 
raphy. Techniques and mechanics of 
recording are first reviewed and then 
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the specifics of video recording are 
presented. The various types of tape 
transports, video track patterns, and 
basic block diagrams of a television 
tape recorder are discussed. 


Silicon Carbide, a High 
Temperature Semiconductor 


Edited by J. R. O'Connor and J. Smiltens. Put 
lished 1960 by Pergamon Press, Inc., 122 E. 55th 
St., New York 22. 521 pages. Price $12.50. 
This volume contains the authorita- 

tive proceedings of the 1959 Boston 

Conference on Silicon Carbide, and as 

such is the first work to be devoted 

exclusively to silicon carbide tech- 
nology. 

The book contains the complete pro- 
ceedings—papers, all discussions and 
written comments—of the conference. 

Further it reviews the present state 
of knowledge on this potentially, tre- 
mendously useful material, and evalu- 
ates its uses as a rectifier, transistor, 
electroluminescence source, thermo- 
electric generator, etc. The volume also 
contains the silicon carbide phase dia- 
gram and details of crystal growth, 
physical properties, semiconductor 
properties and applications. 


Alternating Current Circuits, 4th Ed. 
By Russell M. Kerchner and George F. Corcoran. 
Published 1960 by John Wiley & Sons, Inc., 440 

Park Ave., So., New York 16. 602 pages. 

In this edition, numerous additions 
and modifications have been made 
thorughout where experience has 
shown the need for improvement. An 
introductory chapter on network con- 
cepts has been added to give the 
student a deeper insight into the gen- 
eral methods of network analysis. Net- 
work variables, topology, and duality 
are considered. 

In order not to interfere with the 
vector terminology of electro-magnetic 
theory, the term phasor has been 
adopted for a time-varying quantity 
which is handled by vector methods. 
The change from vector to phasor dia- 
gram is made although as used in this 
book the distinction is unnecessary. 
To many electrical engineers a vector 
diagram will always be a vector dia- 
gram. 


Introduction of Laplace Transforms 
for Radio and Electronic Engineers 


By W. D. Day. Published 1960 by Interscience 
Publishers, Inc., 250 Fifth Ave., New York 1. 
183 pages. 

A difficulty which has been experi- 
enced by students and practicing en- 
gineers who have not been taught the 
subject was the finding of an intro- 
ductory text that would cater to their 
particular needs. This is because the 
subject of Laplace Transforms was 
for so long the preserve of mathema- 
ticians with little practical under- 
standing of radio and electronics. 

In general the engineer is not in- 
terested in rigid mathematical proofs; 
he wants to use mathematics as a tool 
to solve his particular technical prob- 
lem. That is the approach in the pres- 

(Continued on page 54) 


TOUGH... 
RUGGED... 
RELIABLE 


Newest addition to Full 160 amp. load in 
Fansteel’s expanding line half-wave circuits, up to 
of 1N Series 450 amps. in 3-phase 
Silicon Power Rectifiers bridge circuits 


Designed for rugged Full 240 amp. load in 
duty on the toughest half-wave circuits, up to 
applications 675 amps. in 3-phase 
bridge circuits 


Assembled and sealed in Operating temperatures 
Fansteel’s surgically-clean up to 150°C Case temperature. 
“white room” for Peak reverse voltages 

maximum reliability 50 to 400 volts. 


Write for Complete Technical Data 


FANSTEEL METALLURGICAL CORPORATION + North Chicago, Illinois + U.S.A. 


WHERE RELIABILITY DICTATES STANDARDS 


/ 
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THE ACKNOWLEDGED LEADER IN ANALOG COMPUTER DESIGN 


RER« 


offers a new high frequency, 


solid state Electronic Multiplier: 


¢ Static accuracy comparable to the best time 
division multiplier designs 


¢ Dynamic response far in excess of any other multiplier 
¢ Factory calibrated — requires no field adjustment 

¢ Solid state shaping networks 

¢ Static Multiplier accuracy — to 0.05% 

For complete specifications, write for Data File No. 311 


MULTIPLIER CONSOLE Qualified engineers seeking re- 


warding opportunities in these 
. Eight Independent Products. advanced fields are invited to 
get in touch with us. 


. Expandable to 16 Products with adapter kit. 


. Adequate power for expansion to 16 products, ~ 


. Operational Amplifier for each product. COUCA 


. Amplifier Balance Meter. 


. Standard Rack Mounting. REEVES 
INSTRUMENT 


CORPORATION 


A Subsidiary of Dynamics Corporation of America 
Roosevelt Field, Garden City, New York 
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NUMBER 6—APPLICATION SERIES 


Bourns Trimpot® Instead of a Fixed Resistor? 


Yes, these units meet the same Mil-Specs that fixed resistors 
meet and give you the added advantage of adjustability! 
Because of their design and construction, Trimpot potentiom- 
eters are virtually unaffected by the most severe shock and 
environmental conditions—a fact proven repeatedly in major 
missile and space programs. 


Trimpot units offer several kinds of savings. They minimize the 
need to maintain stocks of close-tolerance resistors—you can 
adjust to compensate for the variances of fixed components. 
Production labor costs are cut, too, for Trimpot units eliminate 


trial-and-error matching of fixed units to the system. Savings 
also carry over to maintenance because the technician can 
adjust equipment quickly in the field—no time and dollars spent 
to replace components. 


Before you specify fixed units, investigate all the advantages 
offered by Trimpot potentiometers. Over 20 basic models (wire- 
wound and carbon)—in four terminal types and three mounting 
styles—are available on short notice from stocking distributors 
or factory. Get the facts...write for the new Trimpot brochure 
and list of distributors. 


Exclusive manufacturers of Trimpot®, Trimit® and E-2-Trim®. Pioneers in transducers for position, pressure and acceleration. 


ELECTRONIC INDUSTRIES + November 1960 


Circle 36 on Inquiry Card 53 


ATC, Div. of 


TIMERS 


tions for all types of electrically 
_ heated equipment up to 25 
_ amp. loads. End power waste. 
UL approved. Series 304 


Atcotrol Miniaturized Reset 
Timers control AC or DC loads 
within variable timed intervals 
or sequences. Accuracy 14 of 
1%. Six basic circuit arrange- 
ments provide infinite combi- 
nations for automation func- 
tions. FM approved. Series 305 


Atcotrol “Duo-Set" Timers con- 
trol two independently adjusted 
load circuits for on-off cycling. 
Set desired delay between de- 
energizing of forward and ener- 
gizing of reverse. End interrupt- 
ing timer motor, straining of 
mechanism. Series 306 


Atcotrol Transistor Timers are 
new types for long life and 
simplicity in short interval, 
highly repetitive timing cycles. 
Conservatively rated at 3 mil- 
lion operations. Six timing 
ranges 1.5 seconds to 150 sec- 
onds. Rated 15 amps @ 115 
VAC, 10 amps @ 230 VAC, 4 
amps @ 115 VDC. Series 308 


IF IT’S A TIMING PROBLEM, 
SEE ATC. Wide product selec- 
tion includes cam timers, auto- 
matic reset timers, revolution 
counters, electronic timers, im- 
pulse counters, transistor tim- 
ers, many others. 

Special timers and counters de- 
signed to your requirements. 


Interprovincial Safety 
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industries, 


Send for your free Condensed 


} =| Catalog “Automation Components 
4 le) | and Control Systems’”—today! 
ROR, 


AUTOMATIC TIMING 
& CONTROLS, INC. 
KING OF PRUSSIA, PENNSYLVANIA 


A Subsidiary of American Manufacturing Company, Inc. 
Ltd., 5485 Notre Dame St., West, Montreal 30, Quebec 
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ent volume. It deals with electrical 
circuits from the very first paragraph, 
and very rapidly fills up to the stage 
when the student is using transforms 
to investigate transient conditions. 


The Surface Chemistry of 
Metals and Semicondutors 


Edited by Harry C. Gatos, J. W. Faust, Jr., and 
W. J. Lofleur. Published 1960 by John F. Wiley 
& Sons, Inc., 440 Park Ave., So., New York 16. 
526 pages. Price $12.50. 

This volume contains the papers 
presented at the Joint Symposium of 
the Corrosion and Electronics Divi- 
sions of the Electrochemical Society 
on the surface chemistry of metals and 
semiconductors held in Columbus, 
Ohio, October 19-21, 1959. The sym- 
posium was conceived as a medium 
when effective exchange of theory and 
technology between the fields of metal 
surfaces and semiconductor surfaces. 


Dictionary of Automatic Control 


By Robert J. Bibbero. Published 1960 by Rein 
hold Publishing Corp., 430 Park Ave., New 
York 22. Price $6.00. 

Here is an encyclopedic dictionary 
of automatic control terms. More than 
a mere collection of definitions, it pro- 
vides a condensed discussion of each 
topic, including applications and re- 
lated subjects. The book covers con- 
trol theory and basic concepts, com- 
puters and data processing, industrial 
machine and process control, aircraft 
and missile control and telemetering, 
and control components and design 
factors. 


Principles of Semiconductor 
Device Operation 


By A. K, Jonscher. Published 1960 by John Wiley 
& Sons, Inc., 440 Park Ave. So., New York 16. 
168 pages. Price $5.00. 

There are, on the one hand, many 
text books dealing at all levels with 
the basic framework of semiconductor 
physics. On the other hand, there is 
ample literature on the physics and 
applications of junction transistors 
and, to a much lesser extent, of other 
devices. It appears, however, that one 
topic of basic importance for the op- 
eration of semiconductor devices has 
been neglected by the former and 
taken for granted by the latter. This 
is the broad subject of injection, trans- 
ports, and decay of excess carriers and 
semiconductors. The behavior of ex- 
cess carriers follows its own specific 
laws which are neither self evident 
from basic semiconductor theory, nor 
can they be neglected if adequate un- 
derstanding of device operation is to 
be achieved. 


Books Received 


Installing Hi-Fi Systems 


By Jeff Markell and Jay Stanton, Published by 
Gernsback Library, Inc., 154 W. 14th St.,~New 
York 11. 224 pages, paper bound. Price $3.20. 

(Continued on page 58) 
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SOME VERY IMPORTANT ODDS...AND ENDS 


What odds will you accept that your circuitry connections perform with absolute relia- 
bility, every time you need them? Chances are you demand odds approaching 100 percent 
in your favor—you cannot afford a compromise with precision in the thousands of ter- 
minals in your equipment. 

AMP INCORPORATED has a single task: to make wire terminations 

so reliable that the odds on failure at the end of your wires are zero. 


AMP makes wire terminations—15,000 solderless, snowflake-different kinds of them— 
for any circuit connection anywhere in the world, backed by 1800 patents issued or 


pending in the U.S.A. and 18 other countries. It makes the tools to apply its terminals 
to any size, shape or kind of wire. It makes these products in the U.S., and in Great Britain, 
France, Holland, West Germany, Italy, Australia, and Japan, for distribution anywhere, 
to any industry. 


For the unabridged AMP story, write for our Selectalog and Autolog catalogs. 


ANP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and eng’ ing tance are lable through subsidiary comp in: Australia « Canada « England « France « Holland « Italy « Japan « Mexico « West Germany 
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AUDIO 
AMPLIFIERS 


CONVERTERS 


GAUGES 


MACHINE 
CONTROL 


SERVO 
SYSTEMS 


COMMUNICATIONS 


DATA 
PROCESSING 


OSCILLATORS 


SOLID STATE 
SWITCHING 


FLASHERS 


INSTRUMENTATION 


POWER 


REGULATORS 
SUPPLIES 


ULTRASONICS 


DELCO RADIO —THE LEADER 
IN POWER TRANSISTORS 


For top performance in a wide, wide range of applications, specify Delco Radio's 


2N174. @ This multi-purpose PNP germanium transistor is designed for general use with 28-volt power 
supplies, and for use with 12-volt power supplies where high reliability is desired despite the presence of 


voltage transients. 


g@ It has a high maximum emitter current of 15 amperes, a maximum collector diode 


rating of 80 volts and a thermal resistance below .8°C per watt. The maximum power dissipation at 71°C 
mounting base temperature is 30 watts. Low saturation resistance gives high efficiency in switching operations. 
@ The 2N174 is versatile, rugged, reliable, stable and low priced. For more details or applications assistance on the 


2N174 or other highly reliable Delco transistors, contact your nearest Delco Radio sales office. IDE LCO 


Newark, New Jersey 
1180 Raymond Bivd. 


Mitchell 2-6165 UPton 0-8807 


Santa Monica, California 
726 Santa Monica Blvd. 


Chicago, Illinois 
5750 West 51st Street 
POrtsmouth 7-3500 
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Detroit, Michigan 
57 Harper Avenue 
TRinity 3-6560 


Division of General Motors 


ce Bia 
Kokomo, Indiana | ~ 
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NEW BENDIX CERAMETERM :; is offered as a 


(CERAMIC-METAL TERMINAL) 


superior solution to glass terminal problems confronting’ 
manufacturers of military electronics gear, transformers, 
condenser banks, relays, transistors and similar equipment. 


sige ena TRUE HERMETIC SEAL 
PIN WITH GY, 
SINTERED COPPER 
PLATING 


VL LIN IZZIE ZZ ZZ ZZ ZZ ZZZZZ 


HIGH-DENSITY Prt FLATTENED AND 
ALUMINA BODY PUNCHED 


TERMINAL ENDS 


Now in production—this new and better terminal with 8 big 
advantages: 1 Developed especially for super-reliability on 
high-performance applications involving shock and high 
temperatures. 2 Vacuum-tight seal. 3 Will withstand 
brazing temperatures at 1500°F. 4 Tested to 11,000 psi 
shear stress without failure. 5 Ideal for encapsulated de- 
vices. 6 For both replacement and original equipment 
use. 7 Extreme resistance to cracking under mechanical 
or thermal stresses. 8 Variety of configurations. Send for 


full details. a ELECTRON TUBE PRODUCTS 
THE WESCON SHOW Red Bank Division IRy-aeza 


BOOTHS 1066-67. ig EATONTOWN, N. J. 
Bs Development of this new and better 
Bus miniature metal-ceramic terminal was 
made possible by our extensive ex e 
perience in producing vacuum- tight, 
miniature ceramic stems for the Bendix | : a 
line of metal-ceramic receiving tubes. e —] me Electron Tubes Dept. E8 
ee The Bendix Corporation 
Eatontown, New Jersey 


Gentiemen: Please send me complete 
details on your new Bendix CERAMETERM. 
| have in mind the following applications... === 


NAME 


COMPANY 


ADDRESS 


ZONE __ STATE. 


Scictssen csindeleseesstaieiiasislinabiaiepiensieaiensineseaalll 
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AIR CORE 
REACTOR 


range: 40H at 12 Amp. rms 


NWL’s latest unit is especially designed and 

engineered for air-blast operation at a temperature rise 

not exceeding 10°C. Radial ducts permit free flow 

of air along both sides of the pie-wound coils. 

Rigid mechanical support assures permanent alignment of coils. 


The reactor illustrated, is only one of many special units 
manufactured by NWL, such as: Iron core reactors, large power, 
electronic and pulse transformers, chokes, etc. 


Each NWL unit is thoroughly tested and must meet all 
customer requirements before shipment. We shall be 
pleased to quote you up to 300 KV and up to 500 KVA, 
depending on your individual requirements. 


& 


ESTABLISHED 1920 


SAY: NO-TEL-FER 


NOTHELFER WINDING LABORATORIES, INC., P. 0. Box 455, Dept. El-11, Trenton, N. J. 
(Specialists in custom-building) 
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Books Received 
Magnetic Amplifiers, Principles 
and Applications 


By Poul Mali. Published 1960 by John F. Rider, 
Publisher, Inc., 116 W. 14th St., New York 11. 
112 pages, paper bound. Price $2.45. 


Getting the Most Out of 

Vacuum Tubes 

By Robert B. Tomer. Published 1960 by Howard 
Sams & Co., | 


WwW, o., Inc., 2201 46th St., Indianapolis 
§, Ind. 160 pages. Price $3.50. 


Practical TV Trouble-Shooting 


Pubilshed 1960 by Gernsbock Library, Inc., 154 
W. 14th St., New York 11. 128 pages, paper 
bound. Price $2.35. 


Motorola Power Transistor 


Handbook 


Published 1960 by Motorola Semiconductor Prod 
ucts, Inc., 5005 E. McDowell Rd., Phoenix, Ariz. 
205 pages. Price $2.00. 


Handbook of Pilot Lights 


Published 1960 by Dialight Corp., 60 Stewart Ave 
Brooklyn 37, N. Y. 256 pages. Interested ind 
viduals are invited to write to the above addre 
for a ‘'Handbook Application Form.” 


. . N . 
Topics in Noise 
Published 1960 by Airborne Instruments Lot 
Deer Pork, L. /., N. Y. 51 poges, poper bound. 
Interested enaineers should write on ompony 
letterhead to the above address. 


laboratory, 


Annual Review in Automatic 
Programming, Vol. | 
Edited by Richard Goodman. 


Pergamon Press Inc., 122 E. 55 
22. 160 pages. Price $10.00. 


Symposium on Spectroscopy 


960 by American Society for 


GOVERNMENTAL PUBLICATIONS 
Orders for these reports should be 
addressed to Office of Technical Ser- 
vices, U. S. Department of Commerce, 
Washington 25, D. C. Make check or 
money order payable to “OTS, Dept. 
of Commerce.” Prepayment is re- 
quired. Use complete title and PB 
number for each report ordered. 
A Direct-Reading Six-Decade 
Precision Frequency Generator 
By J. E. McGeogh and G. K. Jensen. 14 pages. 
PB151158. Price 50¢. 
Synthesis and Purification of 
Dielectric Materials 
By T. W. Dokin, et al. 141 pages. PB161366. Price 
$2.75. 
Optical and Electromagnetic 
Techniques for Predication 
of Radome Boresight Errors 
By G. M. Hahn, 86 pages. PB161126. Price $2.25. 
Research and Development Services 
Leading to the Control of 
Electrical Properties of Materials for 
High Temperature Radomes 
By L. M. Atlas. 34 pages. PB161423. Price $1.00. 
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Fula w aw 53%" abot 


Measure 10cps to 110Mc with one compact meter 


Comprehensive range for only $1895. Never before has so mo 
broad a range been offered for so low a price—a combination made en 


possible by closely integrating a simple heterodyne converter with a Loomv rms into 100 ohms 
: up to 110Mc 
top-notch 10Mc counter. Frequencies up to 10Mc are measured by Accuracy 
. . . Oscillator accuracy + lcps 
direct counting. To measure frequencies above 10Mc, the operator Oscillator stability 
. . arts in 10’ per wee 
simply rotates reference frequency selector until panel meter shows Recording facility 


Rear jack carries code signals 


strong deflection, then reads counter indication. Measurements take to actuate Beckman printer 
: : Dimensions: 

less than a minute to make. Accuracy far exceeds FCC requirements 834” x 19” panel, 17” deep 
7‘ : ‘ ‘ oO Weight 

over communications range. Possible error is .00004% or less from Ready for rack: approx. 47 Ibs. 


In cabinet: approx. 60 Ibs. 
1Mc to 110Mc. Price $1895 


Write for technical bulletin on Model 7175. 


. N @) ® 
Ee 2 Beckm an Berkeley Division 


Richmond, California 
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Personals 


Walter Hanstein, Jr. — appointed 
Associate Director of Engineering, 


SYPSLII/ > fi LDR Burroughs Corp., Detroit, Michigan. 
| 7/\ uU Sg ee 7 


Dr. Francis S. Johnson, Manager 
of Lockheed’s Space Physics Re- 
search, was appointed a Consultant 
to Subcommittees of NASA’s Space 
Sciences Steering Committee. He will 
serve on the Ionspheric Physics 
Panel. 


Paul S. Mirabito—promoted to Vice 
$ President in charge of Burroughs’ 
, Defense Contracts Organization, De- 


a cohOTROW troit, Michigan. 


INPUT 


Joseph G. Koosman—promoted to 
gs Manager, Photosensitive Devices Lab, 
a Electronic Tube Div., Allen B. Du- 

— F- Mont Labs Div.’s, Fairchild Camera 
enosaere and Instrument Corp., Clifton, N. J. 


| weur V OUTPUT V % EG | H William 0. Swinyard, Vice Presi- 


dent and Director of Hazeltine Re- 
/500 | search, Inc., was presented a diamond 
pin upon recent completion of 30- 


7570 7 years’ service. 
1820 | 
14830 
1690 | 


FILTER 


ee 


REGULATION USING VICTOREEM || 
7235 Hv TRIDDE:+.. | 


£, MAL < 10.000» Me $50 \ Dr. Alden Stevenson—named Di- 


W. O. Swinyard Dr. A. Stevenson 


rector of Research, Pacific Semicon- 
ductors, Inc., Culver City, Calif. 


Roger E. Dumas — appointed Di- 
rector of R&D, Inductive Products 
Div., Statham Instruments, Los An- 


FOR REFERENCE, LOOK LW70-VETOREEN ||| | seles Cait. 
‘COROTROMS * AVAIL AELE 4 VOLTA GES Andrew E. O’Keefe—appointed Re- 


Y search Associate by Keuffel & Esser 

Co., Hoboken, N. J., specializing in 

FRO. 4700 70 27 ky, electro-photographic research and 
techniques. 


| WOTE — WRI tf FOR DE ky 16N DATA AND Robert W. Pike—named Chief En- 


gineer in charge of R&D at Industro 


- PERFORMANCE SPETS. 7 oO | Transistor Corp.’s new Semiconductor 
APPLICATION EWG. LEPT.. | R&D Center, Natick, Mass. 


| CORON TYPE VOLTAGE REGULATORS) | semior. Apetiestion Wagieer fe 


charge of R-F Instrumentation at 
— Borg-Warner Controls, Santa Ana, 
Victoreen ||| | California. 


5806 Hough Avenue « Cleveland 3, Ohio Dr. Wendell Moyer, Jr.—joins Mar- 


bon Chemical Div., Borg-Warner 
3 ? D rt t, 240 West 17th St., N York 17, N.Y. > J “el ae 
patois saber vt neta Corp., Washington, West Virginia, as 


a Group Leader in Exploratory Re- 
search, 
(Continued on page 66) 
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FOR the fabrication of Saratoga Semiconductors, we use: 

Cleansing solvents, so pure that one drop of water in 55 gallons-would reject 
them; processing acids of hyper-pure reagent grade or specifically developed 
semiconductor grade; purest water refined to 20 megohms resistivity. 


Temperature and humidity in the air locked fabrication room are controlled to 
a plus or minus 2%; air with 99.3% of impurities as fine as 1/10 micron 


removed floods the work area. 


These are reasons why Saratoga Semiconductors are rated Thoroughbreds. They 
outdistance all others for reliability, ruggedness and performance. 


Send for our new catalogue SS-2001 outlining details, specifications, and appli- 
cations of Saratoga silicon zener regulators* and silicon power rectifiers.* 


SARATOGA SEMICONDUCTOR DIVISION, Saratoga Springs, N.Y. 


ESPEY MFG. & ELECTRONICS CORP. * Meet all requirements of MIL S-195008 


a 


MAJORS and MINORS 


... A Message to the 
Antenna Designer 


@ Series 402 Wide pron Receiving Systems are 
available in lettes, and racks. Shown 
are a complete we ethee pattern recording and re- 
ceiving system and the new consolette receiver. 


A crowded spectrum plus high power radar and com- 
munication systems critically compound the problems of 
the antenna design engineer. 


More than ever, the complete pattern including all the 
major and minor lobes of every radiating element must 
be graphed for sound engineering evaluation. 


S-A Receiver Gets the Whole Signal 
Scientific-Atlanta Series 402 Wide Range Receiving 
Systems are specifically designed for antenna pattern 
measurements. Unique in design, these receivers combine 
maximum sensitivity and linearity from 30 mc to above 
100 kmc. They are also useful as multipurpose laboratory 
instruments for microwave testing, monitoring, and meas- 
uring applications. 


Only from S-A, 1 db Linearity 

over Full GO db Dynamic Range 
A recent development, S-A's P-4 modification adds 20 db 
to the normal 40 db dynamic range. The modification 
takes advantage of the gain vs AGC voltage character- 
istics of the Series 402. Existing receivers can be modified 
at the factory. 


New Modification Z Broadens Use 
Modification Z adds a precision IF attenuator and VTVM 
to the Series 402. Now RF and microwave signal level, 
gain, and isolation measurements can be made with fewer 
components and instruments. For instance, an X band 
80 db attenuator can be calibrated to within +0.5 db 
with a 1 mw signal source, a flap attenuator, a mixer, 
and an S-A Series 402Z Receiver. Antenna gain can be 
measured by direct comparison with a standard gain 
antenna. Signal levels can be compared against a refer- 
ence standard. 
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Other Features 


One coaxial cable from antenna to receiver eliminates 
costly lossy waveguides and rotary joints. Antenna can 
be located up to 75 feet away with negligible loss in 
sensitivity *¢ One receiving system covers 30 mc to above 
100 kmc without plug-ins vx Reception of cw signals from 
simple sources eliminates need for precise modulation 
vx High sensitivity means low source power and long 
ranges vx High selectivity reduces interference and cross 
talk between adjacent test ranges +x Positive AFC action 
over full dynamic range provides pattern recording in 
deep nulls. 


PRICES 

Series 402, 2 to above 100 kmc ‘ 
Series 402A, 2 to above 100 kmc with AGC . 
Series 402B, 30 mc to above 100 kmc 

Series 402C, 30 mc to above 100 kmc with AGC 
Modification P-4 

Modification Z . 


- $7500 
8000 
8500 


NEW DATA FOLDER READY 


For complete information ask for our new data folder 
from your nearby S-A engineering representative or write 
directly to Dept. 44. 


SCIENTIFIC- 
ATLANTA, INC. 


2162 PIEDMONT ROAD, N. E. 
ATLANTA 9, GEORGIA 
PHONE: TRinity 5-7291 
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C TYPE MAGNETS FOR 
MICROWAVE APPLICATIONS 


C TYPE MAGNETS in a wide range of sizes to meet your design needs in 
* Transverse Field Isolators * Differential Phase Shifters  Duplexers 


Arnold C-type Alnico Magnets are available in a wide 
selection of gap densitfes ranging from 1,000 to over 7,500 
gausses. There are six different basic configurations with a 
wide range of stock sizes in each group. 

The over-all size and gap density requirements of many 
prototype designs can be met with stock sizes of Arnold C 
Magnets, or readily supplied in production quantities. 

When used in transverse field isolators, Arnold C Mag- 
nets supply the magnetizing field to bias the ferrite into the 
region of resonance, thus preventing interaction between 
microwave networks and isolating the receiver from the 
transmitter. These magnets are also used in differential 
phase shifters and duplexers, and Arnold is prepared to 
design and supply tubular magnets to provide axial fields 
in circular wave guides. 
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A feature of all Arnold C Magnets is the excellent field 
uniformity along the length of the magnet. Versatility in 
design may be realized by using multiple lengths of the 
same size magnet stacked to accomplish the needs of your 
Magnetic structure. 

Let us work with you on any requirement for permanent 
magnets, tape cores or powder cores. @ For information on 
Arnold C Magnets, write for Bulletin PM-115. Address 
The Arnold Engineering Company, Marengo, Illinois. 


ADDRESS DEPT. El-11 7420 ® 


# ARNOLD 


SPECIALISTS in MAGNETIC MATERIALS 


BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 
Find them FAST in the YELLOW PAGES 
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Now you can specify two great coaxial connector trademarks 
AM PHENOL) and %@ from the industry’s largest manufacturer: 


PRODUCTS 


A NEW EXPANDED FACILITY OF THE AMPHENOL-BORG ELECTRONICS CORPORATION 


Here’s how the world’s largest manufacturer of coaxial 
connectors can now serve you better— 


Offering the broadest line of coaxial connectors available from one source, 
RF PRODUCTS can now provide: 


* Widest selection of UG types. 

% Most extensive non-UG line in the industry, includ- 
ing special connectors designed and built to meet 
your specific requirements. 

* Local availability—your local authorized Amphenol 
distributor will soon have many specified IPC con- 
nectors available from stock. 


ANEW DIMENSION in RF products capability—consolidating the 
design and production facilities of Amphenol Cable and Wire, Amphenol Coaxial 
Connectors, Industrial Products-Danbury Knudsen. Address all requests to: 


RF PRODUCTS 


DANBURY, CONNECTICUT Ploneer 3-9272 
A DIVISION OF AMPHENOL-BORG ELECTRONICS CORPORATION 
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NUMBER 10—RELIABILITY SERIES 


At Last—High Reliability in 
Carbon - Film Potentiometers! 


Bourns Trimpot® carbon-film potentiometers now offer you up to 150°C—with resistance shift only half that of ordinary 
twice the stability of any carbon unit heretofore available carbon elements. In addition, they far exceed the requirements 
at temperatures as high as 150°C. Now, for the first time, you of Mil-Specs for humidity and MIL-R-94B. 
can incorporate high-resistance, infinite-resolution potentiom Trimpot Resiston units are available from factory and distrib- 
eters in your circuit without sacrificing reliability. The reason: _utor stocks with three terminal types...three mounting styles 
Resiston*, a remarkable new carbon element that ...and standard resistances ranging from 20K to 
virtually eliminates the problems normally caused 1 Meg. Resiston elements are available in most 
by extremes of temperature and humidity Bourns configurations. Write for the new Trimpot 
Thanks to this exclusive Bourns development, summary brochure and list of stocking distribu- 
Trimpot carbon units can operate at temperatures tors and representatives. 


RE COEFFICIEN! 


TENPERATY 


-s 


Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleratio 
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IERC 
TRANSISTOR 
HEAT 
DISSIPATOR 


Tt actual size 


accepts .305 to .335 variations in T0-5 cases! 


IERC Transistor Heat-dissipating Retainers 
readily accommodate diameter variations up 
to .030” found in TO-5, TO-9, TO-11, TO-39 
transistor cases. This single IERC part saves 
you time and costs in specifying, stocking 
and application. 


IERC’s exclusive design features maximum 
thermal contact with transistor case for effi- 


heat sink. Attaching methods suitable for 


printed circuit boards, chassis and heat sinks | 
provide thermal benefits and retention in | 


extreme shock and vibration environments. 


Installation is a smooth, tension fit—elimi- 
nating the possibility of ‘‘snap-fit” impact 
injuries to the transistor! 
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MOUNTING MOUNTING 


Simplified installation for effective heat dissipation with IERC Tran- 
sistor Heat Dissipators are illustrated: 1. Parts available in rivet or 
screw attaching types. 2. Single or multiple mounting on heat sink 
angle. 3. Back-to-back mounting. 


Detailed information, performance graphs, etc. are available in 
latest IERC Technical Bulletin. Write for a copy today! 
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INTERNATIONAL ELECTRONIC RESEARCH CORPORATION 
135 West Magnolia Boulevard, Burbank, California 


Foreign Manufacturers: Europelec, Paris, France. Garrard Mfg. & Eng. Co., Ltd., Swindon, England. 
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Personals 


Henry M. Ruppel—elected to Vice 
President in charge of Engineering, 
responsible for Production Engineer- 
ing and Quality Control at all Allied 
Control Co. plants in California, 
Connecticut and New York City. 


Dr. John W. Coltman and Dr. John 
K. Hulm—named Associate Directors 
of the Westinghouse Research Labs. 


Dr. E. John Whitmore—joins Syl- 
vania Electric Products, Inc. as Man- 
ager of Development Engineering at 
the Williamsport facilities of the 
company’s Special Tube Operations. 


H. K. Smead—returns to Univac 
Military Div. Hdqs in St. Paul, Minn. 
as Assistant Manager, Advanced 
Navy Computer Dept. E. R. Quady 
succeeds Smead as East coast office 
manager. 


Walter W. Kunde, Jr. named Chief 
Engineer, Hermetic Seal Transformer 
Co.’s Components Div., Garland, 
Texas. 


W. W. Kunde, Jr. O. O. Schaus 


Orland O. Schaus—joins Audio De- 
vices, Inc. N. Y., as Manager of Re- 
search and Engineering. 


Lewis W. Imm—resigns as Presi- 
dent of the Librascope ‘Div., General 
Precision, Inc., to “enter a new 
dynamic frontier of Technology.” He 
continues in a_ special consultant 
capacity. William E. Bratton as- 
sumes the Librascope presidency. 


W. Walter Watts elected Director 
of RCA succeeding Charles B. Jolliffe, 
Vice President and Technical Direc- 
tor of RCA who-reached retirement 
age December 1, 1959. He also be- 
came Chairman of the Board and 
President of RCA Sales Corp. on 
August 18, in addition to his post 
as RCA Group Executive Vice Presi- 
dent. 


Frederick A. Schaner — promoted 
to Vice President in charge of Engi- 
neering, The Daven Co., Livingston, 
N. J., a subsidiary of General Mills, 
Inc. 
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The new Brush Trans-Switcher eliminates relays—greatly simplifies your problems of operations monitor- 
ing. Designed to take full advantage of the fast response and high resolution of Brush Operations Monitors, 
this compact, solid-state switching unit accepts up to 100 different ‘‘on-off’’ signals in a broad range of 
pulse shapes and amplitudes. Interchangeable, plug-in decade boards are designed to accept different 
voltage ranges and modes of operation. Avoid the “‘black box’? approach—specify the standard Brush 
Trans-Switcher for the ultimate in precise, reli- f 

able monitoring. Write for complete details. r ush INSTRUMENTS 


37TH AND PERKINS CLEVELAND 14, OHIO 
CORPORATION 


verify 
events 
permanently 


milliseconds = fl} 


Brush Operations Monitors’ response to signals is virtually instantaneous—less than 4 milliseconds. 
Multiple high-speed events are clearly defined from start to stop, on a common time base—and at rates up 
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces 
with fixed-stylus electric writing that provides the utmost in reliability. ‘‘Built-in” transistor switching to 
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations 
Monitors for industrial and military analysis 


and control. Write for complete specifica- L rus h INSTRUMENTS 


tions and application data. ener 


37TH AND PERKINS | CLEVITE | CLEVELAND 14, OHIO 
CORPORATION 


Next month 


THE MINUTEMAN PROGRAM ... BRUTE FORCE FOR TRUE RELIABILITY 


Another in El's series of engineering staff studies. This feature describes the bold new industry-wide pro- 
gram to achieve near absolute reliability in a missile system. Sponsored by the United States Air Force, 
and involving some 13 electronic component suppliers, the program will in time be responsible for evalu- 
ating the quality and reliability of components and equipments to an unprecedented new high plateau. . . . 
100 asedhy ee than present levels. Get the details on white room testing, checking, recording, storage, 
etc. procedures employed. They are the keys to future manufacturing techniques. 


COMPACT TRAVELING WAVE TUBE DESIGN 


These small S-band tubes use a permanent magnet focus structure that it miniaturized along with other 
tube structures. The result is ruggedized, light weight, wideband 10 milliwatt and one watt tubes that are 
well suited for confined spaces such as found in airborne vehicles. 


USING TRANSIENT-TESTING TECHNIQUES 


Transient testing of linear networks has certain desirable features over steady state techniques. Before 
considering transient methods, however, a rough idea of the network to be tested should be had to determine 
which technique to use. This article gives simple tools to make a good choice. 


PROPAGATION CONSIDERATIONS IN RFI 


Another feature in Electronic Industries’ continuing RFI series. The electromagnetic field generated by 

a radiating antenna is quite complex. This complex field is the result of the simultaneous propagation 

of the — by several modes. These modes are used for desired transmissions and, unfortunately, are 
e 


also available for undesired signals. The characteristics of these modes are described. 


SHIELDING CRT'S FROM MAGNETIC FIELDS 


The field of magnetic shielding is notable for its lack of numerical values. While the subject of how to 
achieve good quality shielding is not emphasized, a significant contribution is made in that the artcle 
indicates how to establish the essential shielding objectives. 


Plus all our other regular departments 


Our regular editorial departments are designed tronic Shorts, Coming Events, El Totals, Snapshots 
to provide readers with an up-to-the-minute sum- of the Electronic Industries, El International, News, 
mary of world wide important electronic events. Briefs, Tele-Tips, Books, Representatives News, 
Don't miss Radarscope. As We Go To Press, Elec- International Electronic Sources, Personals, etc. 


COMING SOON 


1961 CALENDAR OF COMING ELECTRONIC EVENTS 


Year-round reference guide to all electronic symposia, conventions and shows. 


Watch for these coming issues: 


*JANUARY *MARCH *JUNE 
Industry Review Annual IRE Issue Annual All-Reference & 
Directory Issue 
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Fig. 1: Basic parts of a beam tube are the gun, rf interaction structure, focusing arrangement, and collector. 


EFORE entering into a detailed discussion of 

trends in microwave beam tubes, it is well to 
pause to define our terms. The principal parts of a 
beam tube, Fig. 1, are the gun, the rf interaction 
structure, collector, and focusing arrangement. The 
gun is further subdivided into the cathode and asso- 
ciated electrodes, and must be suitably related to the 
focusing mechanism, which is ordinarily a solenoid 
or magnet. 


Interaction Principles 

A given gun and collector with some suitable focus- 
ing arrangement produces an electron beam usable 
in a great variety of tubes. It must, therefore, be 
regarded as a basic building block. This idea is clari- 
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fied and extended in Figs. 2, 3 and 4 which show 
several different useful tube types which may be built 
around a given electron beam. 

The electrical characteristics of the simple helix, 
Fig. 2(a), are extremely attractive, especially for 
tubes operating at low levels of power and voltage. 
The wave velocity is relatively constant at a conveni- 
ent value, which is approximately equal to the speed 
of light reduced by the radio of the pitch to the perim- 
eter. The impedance is higher than that of any other 
known structure suitable for low-voltage operation. 
Therefore, the gain and other performance char- 
acteristics of helix-type traveling-wave tubes (TWT) 
are fairly constant over bandwidths of approximately 
an octave. For these various reasons it appears un- 


Fig. 2a (left): When the gun and collector are regarded as basic 
building blocks, this is the modification for a helix TWT amplifier. 


Fig. 2b (below): Structure for a helix backward-wave oscillator. 
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In a brief twenty years the relevant technology 
of microwave beam tubes has been refined 

to the point where manufacture of such tubes 

is highly competitive. However hazardous 
predictions may be, a definite need exists 

for information on which to base future plans. 
This article fills that need. 


By WILLIAM A. EDSON 
General Electric Microwave Laboratory 
Power Tube Dept. 

Palo Alto, Calif. 


A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor 
ELECTRONIC INDUSTRIES 
Chestnut G 56th Sts., Phila. 39, Pa. 


In Microwave Beam Tubes 


likely that the helix will ever be replaced as the circuit 
used in broad-band, high gain amplifiers for low to 
medium power applications. 

Fig. 2(a) shows a helix with a direct input connec- 
tion and a coupled-helix output arrangement. The 
usefulness of the latter is based upon the fact that 
two concentric helices are strongly and directionally 
coupled if the phase velocities are made equal and the 
two have opposite pitches. In a relatively short dis- 
tance the entire power on the inner helix transfers 
to the outer helix for delivery to the useful load. 


Fig. 3a: Conventional four-cavity klystron amplifier with tuners. 
Tuners . 
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Either form of coupler, or other arrangements such 
as waveguide or cavity and coaxial combinations may 
be used at either input or output of the tube. 

The attenuator, which is necessary to avoid regen- 
eration and possible oscillation due to reflections from 
input and output mismatches, consists of a resistive 
film. This film absorbs energy from the electric fields 
which extend outward from the helix. A variety of 
other arrangements including coupled helices with 
resistive terminations are also useful as attenuators. 

The oscillator, Fig. 2(b), also uses a simple helix 


Fig. 3b: Periodically loaded waveguide traveling wave tube. 
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Fig. 4a: Resonant helices achieve interaction in this klystron. 


Fig. 4b: In a reflex klystron, beam passes twice through cavity. 
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Fig. 5: The present and project cathode performances in beam tubes. 
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but employs a different type of propagation referred 
to as a backward-wave because the direction in which 
phase is increasing is opposite to the direction of 
energy flow. Thus, to get interaction with a beam 
moving from cathode to collector, rf energy must be 
fed in at the collector end, propagating towards the 
cathode end of the tube. Unlike the ordinary for- 
ward-wave, this wave has a velocity which varies 
sharply with frequency. Therefore, the frequency of 
interaction can be varied through a range as much as 
two octaves by changing the velocity of the electrons 
by adjustment of the accelerating voltage. This prin- 
ciple of interaction can be exploited in two ways: 


(a) A voltage-tunable regenerative amplifier 
which is highly selective results if a back- 
ward-wave tube is driven by a small signal 
connected to the collector end of the helix. 
Oscillations which are voltage tunable ensue 
if the beam current is increased somewhat 
above the value appropriate for amplification. 


Klystron Amplifier 


Fig. 3(a) shows a conventional four-cavity klystron 
amplifier featuring the rocking-ring tuner developed 
at our laboratory. A small signal delivered to the first 
cavity produces in the electron beam a small degree 
of velocity modulation which in the first drift tube 
leads to a small amount of density or current modula- 
tion at the second cavity. This current develops in the 
second cavity a voltage which results in additional 
velocity modulation of the beam and compounds the 
effect of the first cavity. In typical circumstances, the 
peak voltage developed in the third cavity is a sub- 
stantial fraction of the de accelerating voltage, and 
the beam reaching the output cavity is strongly 
bunched. The output resonator is heavily loaded by 
the output waveguide so as to abstract as much energy 
as possible from this bunched beam. 

Unlike the TWT, the klystron produces coupling 
between the input and output circuits only by the 
action of the electron beam. Because the beam is 
unilateral and the intrinsic shielding of the cavities 
is essentially complete, it is possible to realize stable 
amplification with gain values as high as 100 db in a 
single tube. 

The periodically loaded waveguide of Fig. 3(b) 
may be thought of as a hybrid between a multicavity 
klystron and a helix TWT. Cavities somewhat resem- 
bling those of a klystron are stacked up and strongly 
coupled by means of large apertures or loops. The 
nature of the coupling determines whether the device 
operates on a fundamental forward-wave, such as the 
“cloverleaf” type TWT, or whether it operates on a 
higher order component forward-wave referred to as 
spatial harmonic TWT. The wave initiated near the 
cathode grows and produces a substantial degree of 
bunching in the electron beam as it travels toward 
the collector. As in helix-type TWT’s, there will be 
an undesirable tendency toward oscillation unless some 
sort of internal attenuation is provided. This attenua- 
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tion is sometimes provided by spraying Kanthal or 
other high resistance material on the surface of some 
of the cavities near the center of the tube. 

The same purpose is accomplished by severing the 
tube, Fig. 3(b). The amplified electromagnetic wave 
is absorbed in a ring or slab of carbonized ceramic, 
and the pre-bunched electron beam passes through a 
short drift tube to excite a new growing wave in the 
output portion of the tube. This wave is coupled out 
near the collector to drive the useful output load. Any 
reflection from the load passes with little loss through 
the several cavities back to the auxiliary coupler near 
the middle of the tube, which may be connected to a 
receiver, dummy load, or auxiliary input as the system 
needs dictate. 

The structure just described includes features iden- 
tifiable with both klystrons and TWT’s. That is, 
traveling-wave interaction is used to obtain substan- 
tial bandwidth, while a drift tube is used to decouple 
the output from the input. These two ideas can be 
combined in many other ways. One example of such a 
combination is the extended interaction klystron, 
Fig. 4(a). In this case the interaction is achieved 
by means of resonant helices. However, the same 
general remarks apply to a great variety of structures 
using either traveling or standing-waves. 

Extended interaction devices of this general kind 
combine the best features of conventional klystrons 
and TWT’s. That is, considerable bandwidth, stability, 
high gain and good efficiency. Therefore, it is prob- 
able that they will ultimately replace both basic tube 
types. 


Reflex Klystron 


An important form of oscillator, commonly referred 
to as the reflex klystron, results if the electron stream 
is caused to reverse its direction and pass twice 
through a single cavity, Fig. 4(b). Reflex klystrons, 
like backward-wave oscillators, are relatively in- 
efficient because it is impossible to establish simul- 
taneously, conditions for optimum bunching and catch- 
ing of the electrons in the beam. They are, however, 
of great economic importance because they are rela- 
tively cheap, require but one cavity, and are capable 
of a fair range of voltage tuning through the reflector 
electrode. 

Of many other possible interaction principles, one 
which is novel and promising employs an electron 
beam in a smooth-walled waveguide such as a circular 
metal tube operating in a TE mode. Propagation in 
this system is characterized by a fast-wave which has 
a velocity substantially in excess of the speed of light. 
However, this wave will interact with an electron 
beam having a much lower velocity, provided the latter 
is periodically perturbed in velocity (speed and/or 
direction) by means of a (stationary) magnetic field 
or in some other suitable way. There is little doubt 
that a number of very useful devices will be developed 
from this novel interaction method, especially for 
extremely high peak and average powers. Because 
fast-wave interaction takes place in a simple unloaded 
waveguide of large size, it is very attractive for use 
in producing extremes in power (tens of megawatts) 
and frequency (say 300 KMcC). These devices also will 
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Fig. 6: Present and project trends in perveance, solid & hollow beams. 


Fig. 7: Predicted available power output vs. midband frequency for 
octave-wide CW TW amplifiers. Parameter is year of initial production. 
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become increasingly important at present powers and 
frequencies as soon as their efficiency can be shown 
to be competitive. 

Other novel structures that are attractive for pro- 
duction of extremes in power or frequency are those 
using electron streams in parallel, such as the travel- 
ing-wave klystron (with some long-needed improve- 
ments for higher gain and efficiency), the multi- 
stream, multi-helix TWT and hollow stream TWT’s 
and klystrons. 


Cathodes and Beam Perveance 


The oxide coated cathode is now about fifty years 
old. During that interval it has received extensive 
and intensive study. Although many important ques- 
tions remain unanswered, there now exists a great 
wealth of experience with this cathode. Present proc- 
esses yield cathodes which are fully satisfactory in 
situations where moderate values of life and emission 
density are sufficient or where the applied voltages 
are low. However, the trends toward higher powers 
and frequencies require increasing levels of voltage 
and emission density. Present cathodes do not yield 
satisfactory values of life in these situations and the 
rate at which over-all tube performance may be im- 
proved is likely to be limited by the rate at which 
cathodes can be improved. 

Research work at our laboratory has indicated that 


Fig. 8: Predicted locus of available power output vs. midband fre- 
quency for octave-wide pulsed traveling-wave tubes. Duty order: 6.01. 
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oxide cathodes may be operated at extremely high 
emission levels for long periods of time in special 
diodes or triodes which have been fabricated from 
materials of utmost purity and which have been 
processed under conditions of extreme cleanliness. 
Unpublished results of Professor Coomes (Notre 
Dame University) corroborate these findings. While 
it is reasonable to hope that similar results can be 
achieved in beam type tubes there is no certainty this 
will prove to be true. 

The dispenser cathode avoids some of the draw- 
backs of the conventional oxide coated cathode by 
supplying a reserve of barium or other active metal 
in a porous matrix of tungsten. Such cathodes run at 
rather high temperatures and evaporate relatively 
large amounts of barium. They are, therefore, of 
limited usefulness in many applications. However, 
they are capable of good life at substantially higher 
emission densities than are now allowable in oxide 
cathodes. They are also less vulnerable to contamina- 
tion by their environment. 

Curves showing present and projected values of life 
versus emission density for such cathodes are shown 
in Fig. 5. These curves can be used unchanged for 
the average density in pulsed operation provided the 
pulse length does not exceed about 10 psec and the 
duty cycle is not less than about 0.1. In more typical 
situations of low duty cycle, the peak density during 
the pulse may exceed the values indicated by a factor 


Fig. 9: Predicted locus of available power output vs. midband frequency 
for CW Single-beam klystrons and narrow-band traveling-wave tubes, 
including fast-wave interactions. Production year is parameter. 
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of about 10 provided the pulse length does not exceed 
about 10 psec. In long-pulse applications it is neces- 
sary to use values applicable to continuous emission 
regardless of how low the duty cycle. 

Electron beams are characterized by a geometrical 
constant called the “‘perveance” which is the ratio of 
beam current to beam voltage raised to the three 
halves power. Because high perveance beans tend to 
reduce the operating voltages and to increase the band- 
width capabilities of beam tubes, there is great inter- 
est in producing such beams. Though in principle 
solid beams of perveance about 30 x 10°® can be made, 
the useful perveance of such beams appears to be 
limited to values less than or equal to about 3 x 10°. 
This limitation is caused by space charge forces which 
oppose the formation of “bunches” of electron charge 
due to rf modulation. It appears impossible to avoid 
these “space charge debunching” forces which oppose 
build-up of rf modulation on the beam. Therefore, 
one must avoid increasing the charge density in the 
beam for a given current and voltage. To obtain in- 
creased beam current and power output for a given 
voltage, one may parallel many beams, each of mod- 
erate perveance, or use a hollow beam which may be 
thought of as an array of many separate beams in 
parallel. A thin cylindrical hollow electron beam of 
perveance 20 x 10°* is used in the Z-5092, and much 
larger values of perveance are at least theoretically 
possible for hollow beams. 

Curves showing present and projected values of 


Fig. 10: Predicted locus of same characteristics as in 3 preceding 
illustrations but for pulsed klystrons and TWT’s. Duty order: 0.01. 
Frequency coverage order: 15%. Parameter is year of initial production. 
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REFERENCE PAGES 
The pages in this section are perforated for easy re- 
moval and retention as valuable reference material. 
SOMETHING NEW HAS BEEN ADDED 
An extra-wide margin is now provided to permit 
them to be punched with a standard three-hole- 
punch without obliterating any of the text. They can 
be filed in standard three-hole notebooks or folders. 


perveance for solid and hollow single beams are shown 
in Fig. 6. 


Power Output 


The maximum power which may be developed at 
a given frequency is an important measure of the use- 
fulness of a given electronic device or interaction 
principle. In general, the maximum power which may 
be generated in a given way decreases sharply with 
increase of frequency. Many varied influences are 
involved and the over-all situation is complicated. 
However, one relatively simple principle is present in 
nearly every case. This is the principle of similitude 
or geometric scaling which states that the electro- 
magnetic performance of a given geometry is pre- 
served if the wavelength is scaled together with all 
linear dimensions. Thus, the surface area of a given 
design varies as the square of the wavelength. Be- 
cause heat which may be dissipated tends to vary 
directly with surface area, the average power han- 
dling capability of a given design tends to vary with 
the square of wavelength unless limitations due to 
other influences such as output windows are encoun- 
tered. This approximation is used in a number of 
curves discussed in the following paragraphs. 


The variation of power output with frequency (or 
wavelength) is well illustrated by CW _ helix-type 
TWT’s, to which electromagnetic scaling laws apply 
rather exactly and in which helix heating is the domi- 
nant limitation of power output. Curves of present 
and projected performance are shown in Fig. 7. It 
is seen that present techniques would yield a con- 
tinuous power output of 100 kw at frequencies up to 
about 300 mc, though the tube would be inconve- 
niently large. The curvature at frequencies near 
100 KMC results from thermal spreading of the beam 
and other difficulties associated with producing small 
high-intensity beams. 

The projected performance of pulsed helix-type 
TWT’s is shown in Fig. 8. It differs from Fig. 7 
mainly in that the peak power is increased by a factor 
of ten while the average power is substantially 
reduced. 

The conventional multi-cavity klystron is extremely 
rugged and is subject to excellent cooling. As a CW 
amplifier it is able to handle approximately ten times 
as much power as a helix-type traveling-wave tube 
for the same frequency. This advantage, which is 
shared by all-metal loaded-waveguide traveling-wave 
tubes, is indicated in Fig. 9. The dotted line super- 
imposed on these curves was derived several years ago. 
It represents a practical limit of power output for 
solid beam tubes based on various physical limitations 
as to beam density, focusing, and heat dissipation. 
Extension of the 1967 curve to the right of this dotted 
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line is justified on the basis of parallel circuit devices, 
hollow stream devices and the early promise shown 
by a fast-wave interaction principle, all of which use 
relatively large beams and structures for a given 
frequency. 

For a number of system applications it is desirable 
to generate a given amount of mean microwave power 
by means of pulsed operation. In this mode of opera- 
tion many megawatts of peak power at several hun- 
dred kilovolts have been obtained from klystrons. 
TWT’s have not yet operated at such extreme levels, 
but are rapidly catching up with klystrons. Relatively 
high voltages are required, so that moderate values of 
current and current density result in tremendous 
power levels. The situation is represented by Fig. 10 
which shows that the state of the art has already 
reached the power level at which a normal air-filled 
waveguide breaks down. The horizontal portions of 
the curve represent an arbitrary limitation of 300 
kilovolts, dictated from external system considera- 
tions. Future power increase is associated with the 
perveance increases indicated in Fig. 6. 


Efficiency 


The efficiency with which power is converted from 
de to ac is of central importance at all frequencies 
and all power levels. Unfortunately, present beam- 
type tubes are only moderately efficient. Nor is it 
likely that the efficiency will quickly or easily be im- 
proved. Present and projected efficiency values for a 
variety of tube types are given in Fig. 11. Two prin- 
cipal approaches to increase efficiency are available: 
improved interaction and improved collection of the 
spent beam. Of these the former is preferable be- 
cause it is straightforward and increases the power 
output available from a given beam voltage and cur- 
rent. However, improved interaction is very difficult 
to realize requiring improved beam formation and 
control and, for TWT’s, circuits of higher impedance. 
Therefore, it may prove more expedient to modify 
the collector in such a way that unused energy origi- 
nally invested in the beam is returned after passage 
through the interaction structure. 


Noise Figure and Gain 


In most systems the same performance advantage 
results from a one db improvement of receiver noise 
figure as from a db increase of transmitter power. 
Therefore, reduction of receiver noise is of tremen- 
dous economic importance. Recent development of 
parametric devices, both solid state and beam type, 
suggest that the equivalent temperature of the receiv- 
ing amplifier can be reduced far below room tempera- 
ture. Microwave systems which employ highly direc- 
tive upward-pointed antennas may take advantage of 
such devices because the equivalent temperature of 
space is much lower than that of the earth. There- 
fore, it is possible to achieve noise reductions to sub- 
stantially lower values than the 4 to 8 db which may 
be taken as a typical contemporary noise figure rela- 
tive to room temperature. 
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A projection of future noise reduction is shown in 
Fig. 12 which also shows a substantial increase in 
the typical gain of future beam-type amplifiers. In- 
creased gain is desirable because it reduces the num- 
ber of cathodes required by representative systems, 
provides for the possibility of negative feedback, and 
permits padding and other loss-adding techniques 
which are often desirable or essential. 


Bandwidth 


Helix-type TDT’s readily provide a useful band- 
width of an octave or more. Because this bandwidth 
exceeds that which may be handled in a conventional 
waveguide or most other passive components, and be- 
cause few systems can make use of so much band- 
width, there is little incentive to increase this param- 
eter. Exactly the opposite situation exists with respect 
to klystrons and non-helix TWT’s. Here the present 
state of the art produces bandwidths of only a few 
per cent while system needs suggest future use of 
20 to 40%. Therefor, a great incentive to improve- 
ment exists. Present and future bandwidths are indi- 
cated in Fig. 18, where the curve for high power 
TWT is also applicable to hollow stream klystrons and 
hybrid tubes using extended interaction. 


Weight Reduction 


In the past it has proved so difficult to achieve 
creditable electrical performance in microwave beam 
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tubes that little effort has remained for cost or weight 
reduction. However, this interim phase is now at or 
near an end, and weight and cost must be reduced 
to produce devices which are fully salable. The rate 
at which these parameters may be reduced is esti- 
mated in the upper line of Fig. 13. It is immediately 
obvious that no single line can represent all tube 
types and that the results achieved will vary enorm- 
ously with the design and application of the particular 
tube. However, the trend indicated appears about 
right as an over-all average. 


Current Control 


A grid is a desirable adjunct to any microwave beam 
tube because it facilitates modulation of the output. 
Both improved results and reduction of modulator 
costs may be expected to result from the provision of 
a suitable grid. Therefore, designers are under con- 
siderable pressure to provide tubes with grids, and 
an increasing number of tube types have grids. This 
trend is also indicated in Fig. 13. 


Linearity 
Advanced systems for both radar and communica- 
tion place increasingly severe requirements on the 


Universal Test Station 


EVISING, building and prepar- 
ing specialized test setups 
used for a limited number of times 


and manufacturing costs. This new 


automatic Universal Test Station, 
built by Consolidated Avionics 
Corp., 800 Shames Dr., Westbury, 
often adds considerably to design N. Y., can perform a variety of 
tests on electronic products such as 
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gain constancy, linearity, and phase stability of 
microwave tubes. Many relatively complicated factors 
are involved including delay distortion, non-linear 
distortion, and change of phase with voltage and cur- 
rent. If does not appear practical to illustrate these 
trends in a graphical way. However, there can be 
no doubt that substantial improvements in perform- 
ance will be demanded and produced, and that failure 
to comply with this demand will be disastrous. 


transistors, tubes, diodes, trans- 
formers, signal generators, passive 
networks, transducers, power sup- 
plies, batteries, de and ac ampli- 
fiers, filters, recorders, rate gyros, 
programmers, servos, etc. 

Test procedures are pre-pro- 
grammed and the results are pre- 

(Continued on page 253) 
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Manufacturers frequently give data for only one center conductor temperature 
and one ambient temperature. It is often difficult to extrapolate temperature 
data for other power levels and other ambient temperatures. Here is a method 
which simulates electrical loss without applying microwave energy. It pro- 
duces a maximum amount of data with a minimum expense in time and money. 


Determining Temperature Rise 


HE increasing level of microwave power trans- 

mitted through coaxial transmission lines makes 
it necessary to consider heat transfer in the design 
and specification of these lines. Relatively small elec- 
trical losses in a coaxial line can result in surpris- 
ingly high center conductor temperatures. These in- 
creased temperatures not only increase electrical loss 
but may also result in failure of dielectric beads used 
to support the inner conductor. In designing high 
power rotating coaxial joints, conductor temperature 
is a major consideration in specifying mechanical 
clearances. Conductor temperature data is needed for 
the proper design of almost any high power coaxial 
line. 


Inserting heat-dispersing resistors. Simulation of heat transfer con- 
ditions produce max. amount of data with a minimum expense. 


Will a particular coaxial configuration in a proposed 
design require forced cooling? The question is diffi- 
cult to answer even for standard coaxial lines because 
manufacturers frequently give data for only one cen- 
ter conductor temperature and one ambient tempera- 
ture. It is often difficult (or even impossible) to 
extrapolate temperature data for other power levels 
or other ambient temperatures. 

To help solve this problem, temperature data was 
obtained for three typical sizes of air dielectric co- 
axial lines operating in various ambient tempera- 
tures over a wide range of power levels. A technique 
was used which simulated electrical loss in the lines 
without applying microwave energy. The method 
produced a maximum amount of data with a minimum 
expense in time and money. With this data it is pos- 
sible to determine whether a similar proposed coaxial 
transmission line will require forced cooling when it 
operates at its designed power level. 

Allowable conductor temperature will, of course, 
vary from application to application. Where forced 
cooling should be employed is a matter of engineering 
judgment. This data should serve as a valuable basis 
for judgment. 


Heat Developed in a Coaxial Line 


The resistance, R, per unit length of outer conduc- 
tor of a coaxial line at frequency f, may be expressed 
as: 

eee Rk 
T) 4n 0} 

The resistance, R, per unit length of inner conduc- 
tor of a coaxial line at frequency f may be similarly 
expressed as: 


4 oe 


ELECTRONIC INDUSTRIES + November 1960 


Laboratory set-up. 
Voltmeter - ammeter 
readings determine 
wattage dissipated. 


By DENIS J. LOGAN 


Surface Armament Div. 
Sperry Gyroscope Co. 
Div. of Sperry Rand Corp. 
Great Neck, L. I., N. Y. 


of Coaxial Lines 


where: = permeability of outer conductor 

= permeability of inner conductor 

= conductivity of outer conductor 
conductivity of the inner conductor 


radius to inside diameter of outerZconductor 


Fig. 1: Watts dissipated in Ist ft. of line vs temp. (% in. brass 
coaxial—unpainted.) 
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re = radius to outside diameter of inner conductor 
= frequency 

For most coaxial lines constructed with both inner 
and outer conductors of the same material, the equa- 
tions above show that a greater resistance per unit 
length, and hence greater copper loss, will occur in 
the center conductor. For representative lines with 
characteristic impedance equal to 50 ohms, we have 
closely : 

1 = 2.3 re 

from which it follows that the resistance per unit 
length of outer conductor is about 0.4 times that of the 
inner conductor. The total attenuation of a copper 
coaxial line with air dielectric having the dimensions 
r, and r, (in centimeters) may be expressed.? 


—//il 1 
Ty T2 
a= X 10-* neper/meter 
Tr 
0.288 loge — 


T2 


Since I neper = 8.68 db and 1 ft = 0.3048 meters: 


—s 1 
9.18 V f (— + ~) x 10° 
= . . db/ft 
Tr; 
loge —— 
T2 


It can be seen that attenuation is expressed in 
db/ft rather than in w/ft. Hence, the heat loss is not 
uniform but is greater toward the input power end. 
If 1000 w of power enters one end of a 100 ft line and 
only 500 w leaves the other end, a total loss of about 
3 db has taken place. The average power lost would 
be 5 w/ft. However, the loss in every foot of line 
would be 0.03 db, (3db/100), which for 1000 w of 
input power would be equivalent to about 7 w in the 
1st foot. Apparently the end of the line closest to the 
input end will be the hottest. 


Temperature With Known Power Loss 


It is usually possible to determine the attenuation 
of a coaxial line from calculations, experimentation, 
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Temperature Rise (Continued) 


or manufacturer’s data. With the attenuation known 
it is possible to calculate the wattage lost in the first 
foot of line. Determination of the temperatures in 
the line by heat transfer calculations is rather in- 
volved and requires quite a few assumptions and ap- 
proximations. It was decided that, by simulating the 
heat transfer conditions that exist in a coaxial line 
under high power, the maximum amount of tempera- 
ture data could be obtained with a minimum expense 
in time and money. 

Three representative coaxial lines were studied. 
Each had hollow inner conductors. Strings of power 
resistors were inserted in series within the center 
conductors. It was possible to simulate varying de- 
grees of electrical loss by adjusting the voltage across 
these resistors. The fact that all the heat was gen- 
erated within the center conductor only approximated 
the condition of the line under high microwave power. 
Since 100% of the microwave power is not lost in the 
center conductor, this method results in inner con- 
ductor temperatures that are somewhat higher than 
those achieved under actual microwave power. 

The procedure used in the experiments was rela- 
tively simple. One foot lengths of 7%”, 154” and 31%” 
outer conductor coax with 50 ohm characteristic im- 
pedance were used in the tests. Thermocouples were 
attached to the outside diameter of the inner and 
outer conductors at the midpoint of each one foot test 
specimen. Both ends of each coax line were then 


Fig. 2: Watts dissipated in Ist ft. of line vs temp. (156 in. brass 
coaxial line—unpainted) . 
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TABLE | 


NOMINAL OUTER-— | TEMPERATURE|*PERMISSIBLE 

AMBIENT CONDUCTOR SIZE OF OUTER | POWER LOSS 
TEMPERATURE OF COAX LINE CONDUCTOR PER FOOT 
(°F) (Z9*50N) (°F) (WATTS) 


72 7/8 122 9.1 
125 7/8 160 6.9 
176 7/8 200 4.9 


72 1-5/8 120 13.1 
125 i-5/8 155 9.7 
176 1-5/8 197 6.0 


72 3-1/8 126 24 
125 3-1/8 166 17.4 


* POINT AT WHICH CENTER CONDUCTOR REACHES HEAT 
DISTORTION POINT OF TEFLON AT 66 psi (270° F) 


sealed with Duxseal. Each test piece was placed on 
small wooden blocks in an oven set to carefully main- 
tain the selected ambient temperatures. In each case 
the voltage across the power resistors was varied 
with a Variac. Readings of a voltmeter and ammeter 
determined the wattage being dissipated. Tempera- 
ture readings were obtained with a thermocouple 
bridge. 

From the data obtained, plots of temp. vs. dissi- 
pated power were made and are shown in Fig. 1, 
Fig. 2 and Fig. 3. 

Table 1 shows the point at which teflon beads will 
soften in the three representative coax lines. 


Fig. 3: Watts dissipated in Ist ft. of line vs temp. (3¥% in. brass 
coaxial line—unpainted). 
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Graphic Plots 


Note that all the plots in Fig. 1, Fig. 2, and Fig. 3 
were made for brass coaxial lines. Actually, because 
of the type of heat transfer occurring in these cases, 
the type of material is insignificant (material will, 
however, play an important part in the electrical 
attenuation). The chief barrier to heat flow in a 
coaxial line is the air between the inner and outer 
conductor. The metallic tubes which are relatively 
thin in cross section offer very little resistance to 
heat transfer. Hence, the temperatures obtained from 
these curves will apply fairly closely to lines con- 
structed of aluminum, magnesium, steel, etc. Surface 
condition will play some part in the heat transfer 
phenomenon and the use of dark finishes, preferably 
black, on both inner and outer conductors will un- 
doubtedly result in lower temperatures than are indi- 
cated on the curves. 

To determine the temperature of the inner and 
outer conductor, calculate the power dissipated in the 
first foot of line, enter the curve plotted for the appro- 
priate ambient temperature and read the conductor 
temperatures directly. For a very short line the curve 
may be entered with the average power dissipated 
per foot since heat conduction in the line will tend to 
even the temperatures out. Dissipated power per foot 
is used on the graphs rather than input power because, 
for a given input power the loss will vary with fre- 
quency. 

Seldom will a coaxial configuration be as simple as 
that from which the curves were plotted. However, 
where the center conductor is kept isolated from metal 
to metal contact with the outer conductor, the con- 
ductor temperatures should be of the same order as 
those on the graphs. 

Where heat sinks exist on the inner or outer con- 
ductor, the graph values for the temperatures will be 
too high. Heat will be drawn from the conductors by 
conduction—the temperatures will be lower. An ap- 
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proximation of the temperature drop due to a heat 
sink may be obtained by applying basic heat transfer 
theory. 

Although the curves have been plotted for heat 
transfer conditions which may be more severe than 
are encountered in a particular application, they can 
still serve as a valuable guide to conservative design. 


Conclusions 


The data in the curves has been found useful in 
designing several coaxial components. It was possi- 
ble to forsee cooling problems in several proposed 
designs before actual breadboards were constructed. 
In at least two cases the need for liquid cooling center 
conductors was recognized at the proposal stage. 

By using the curves and low power attenuation data 
it was possible to determine the approximate center 
conductor temperature that could be expected in a 
line at a specific level of high power and to decide if 
the materials used in the design were satisfactory. 

The data can be used in determining the power han- 
dling capacity of existing lines or components (where 
attenuation is known) without expensive high power 
testing. This is of particular significance when a 
source of sufficient output power is not available. 

Although data was presented for only three coaxial 
lines, the method of simulating high power losses can 
readily be adapted to innumerable particular cases to 
obtain fairly reliable heat transfer data with a mini- 
mum of expense. 


Photoemissive Material for High-Temperature 


NEW photoemissive material 
reported by the Westinghouse 
electronic tube div. maintains high 
level of sensitivity over many hours 
of operations at 250°F. Developed 
under a contract with the Bureau 
of Ships, it is expected to be used 
in such devices as imaging and 
photomultipler tubes. It will per- 
mit operation at temps well above 
140°F, the temp at which the 
operating life of conventional ma- 
terials has generally been inade- 
quate. Also: the “dark current”’— 
a residual current produced in total 
darkness—is less than 1% of that 
for conventional materials. 
The surfaces are of the bi-alkali 
type and are made by combining 
sodium and potassium with anti- 
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mony. In a number of experimental 
tubes, the material has been ap- 
plied as a semi-transparent surface 
over a glass substrate. Photo- 
response values up to 80 ua/lumen 
have been recorded with response 
uniform within 10% over the use- 
ful cathode area. 


When continuously illuminated 
and subjected to thermal aging at 
temp to 250°F and over periods 
up to 140 hrs, decline in photo- 
emission displays an exponential 
rate of decay after an initial 10-hr 
aging period. Generally, decay of 
photosensitivity at a fixed temp 
follows an exponential function of 
the form: I = I,e*t, where I = 
photocurrent at time t, I, = initial 
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photocurrent, t = time at elevated 
temp, k = constant indicative of 
the rate of decay of photosen- 
sitivity. 

Average bi-alkali surfaces tested 
at 250°F display an exponential 
rate of decay, k, of 1.0 x 10-3 cor- 
responding to an absolute decrease 
in photosensitivity of 20% over a 
100-hr period. The best surfaces 
achieved, however, show a decay 
rate of 0.34 x 10-3 for an absolute 
decrease of 7% after 100 hrs. 
Measurements of spectral response 
before and after operation at 
elevated temperatures show that 
the decay in photoelectric yield is 
not constant at all wavelengths 
and is least in the region of 420 
millimicrons. 
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CARRIER MODULATED 


CARRIER _ 


; . MODULATING 
Fig. 1: Modulator showing IMPEDANCE 


hybrid and two of the iden- 
tical modulating impedances. 


HE mechanical modulator is used in the FAA’s 

Glide Slope Projector. This projector is a radio 
facility which provides vertical guidance for instru- 
ment landings. The system provides a glide path by 
transmitting a combination of radiation patterns 
which result in two modulated signal areas. 

Two mechanical modulators are used in each unit. 
The first furnishes a 150 CPS modulated signal below 
the glide path; the second, a 90 CPS modulated signal 
above the path. 

The modulator consists of a 3)/2 hybrid with a 
characteristic impedance of 50\/2 ohms; two identical 
variable impedances, each consisting of a 50 ohms 
dummy load; two inductive stubs; and, a variable 
impedance paddle wheel, Figs. 1 and 4. 

The two variable impedances set up the condition 
for modulation. 

The analysis is done in steps: first, the hybrid, 
then the variable impedance system. Only the im- 
portant equations of the analysis are shown here. 


Hybrid 

The 3)/2 hybrid characteristic impedance Z, is 

50\/2 ohms. All the transmission lines connected to 

the hybrid have a characteristic impedance of 50 

ohms. The two modulating impedances Y,, Fig. 2, are 

identical and are connected to the hybrid so that the 
following relation holds: 


(1) 


: 3A PN 
in the laboratory prototype L, = 7m and Ll, = > 


Fig. 2: Input and load impedances of hybrid are constant and equal. 


Designing 


Assuming negligible losses, the internal impedance 
Zi, of the hybrid is found to be equal to: 
(p+ v2? Z 


Zin = Z, eee a 
V2 (yw + V2)? v2 


= constant (2) 


Where y, is the normalized admittance at point B, 
Z, (equal to 502 ohms) is the characteristic im- 
pedance of the hybrid. This is an important result 
since the transmitter supplying the unmodulated car- 
rier has constant impedance. If the input impedance 
of the hybrid is not constant, reflection will result and 
the hybrid efficiency will go down rapidly. 

Since the hybrid impedance is 50\/2 ohms while the 
load impedance Z, = 50 Q, 

Zin = veee = Z, = constant (3) 
v2 


This shows that the input impedance of the hybrid 
is constant and equal to the load impedance. If the 
load impedance is 50 ohms, then the transmitter 
internal impedance should be 50 ohms for good 
matching. This is an important result and if Eq. (2) 
is not valid, the hybrid is of little use. 


Let the transmitter voltage be Vs and its impedance Zs, then, 
if Zz, the hybrid load termination is 50 ohms, the hybrid load 
voltage Vz is: 

Ya —_— Yo 

Vi = Vs: 7 (4 

¥ ¥ YLYeYo + Yo + Yo + ZsYo yt (Yo + yo) +4 

Then, s 


v2 


(5) 


Also from the condition of Eq. (1), the following 
is true: 


2 . 
y = = (6) 


Substituting Eq. (5) and (6) in Eq. (4) we get: 
(7) 
Since a sinusoidally modulated carrier is wanted, then, 
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Featuring phase and frequency stability, the mechanical modulator has won 
a berth in FAA equipment being used at air terminals to reduce hazards. 
A thorough treatment on its design is presented here. 


a Mechanical Modulator 


v er ee 
| = oe She~ Anat: Alea te est koeaaat 
Ye + V2 


Vs 2 2 
If y,, normalized Y,, is found for a desired im- 
pedance, using m as the modulation index, then a 
capacitance function can be found for a sinusoidally 
modulated output V;. 


|. (8) 


Variable Impedance System 


The variable impedance system used to modulate 
the carrier sinusoidally is shown in Fig. 4. 

The variable capacitor C is actually a paddle wheel, 
of predetermined shape, rotating between a blade, of 
predetermined shape, and ground. 

The capacitance change is created by varying the 
dielectric constant of the medium, air, between the 
blade and ground. The capacitance function C at any 
time is made up of two parts: that due to the common 
area between the wheel and the blade; and, the stray 
capacitance which has its greatest effect at C,,,, when 
the wheel and blade are out of mesh. 

Two boundary conditions exist. The first when a 
high impedance exists at point P; this corresponds to 
Cmax Of the variable capacitance. The second condi- 
tion is when a zero impedance or short exists at 
point P. This corresponds to C,,;, of the paddle wheel. 
The first stub is set so that its inductive reactance is 
equal to the reactance of C,,,,. The second stub is set 
so that its reactance equals the reactance of the trans- 
mission line Z, at point N when C is equal to C,,,,. 

The first stub, across the variable capacitor paddle 
wheel, has an inductive reactance w L, equal to: 

wl =j . r (9) 
1 
xz tan Bx 
Where Z, is the characteristic impedance of the line, Bx < \/4, 


wl ‘max ea 


and Cmax is the maximum value of C. The value of Cmax deter- 
mines a condition corresponding to maximum modulation (zero 
voltage for m = 1). 

The second inductive stub, a distance x away from 
the paddle wheel capacitor, has an inductive reactance 
@L, equal to: 


. Z . (Crax = Cuia) tan Bz 
wl, = j — (10) 


1 
tan Bx + Se ae Zi w (Cusx ‘me Curia) 
tan Bx 


This value of reactance corresponds to m = l, or 
100% modulated carrier in the derivation of Eq. (10). 
For Eqs. (9) and (10) to be true, the following con- 
dition was found: 
tan Br + 
1 tan Bx 

SS Com = Cae me 

The normalized admittance y, of the system as 
shown in Fig. 4 is equal to: 


w Cmax tan Br 


50Vv2  . 50 ¥2Z;'w tan Bz 
Ye = +; 


Z? (tan pr + 


=) 
tan 8x 


; (12) 
Cmax ions Cuin Cmax = C 


Where Zo, Z:, Z2, Bx, Cmax, and Cmin are all fixed parameters, 


the capacitance function C of the paddle wheel is the only 
variable. 
Laboratory Prototype 
Substituting Eq. (12) in Eq. (8) and solving for C, 
the paddle wheel capacitance function versus the 
modulation envelope angle 6,,, we get Eq. (13) which 
appears at the foot of page 84. 


Illustration of the casing, paddle wheel, blade and first stub. 


BLADE STRING 
: BLOCK 


Mechanical Modulator 
(Continued) 


The values used in the laboratory prototype are: 


Cmax = 6 uf, Cnin = 3 wwf, Z: = 1500, Z2 = 502, Bx = 45° 
f = 332 mc, 


Using the above values, the capacitance function 
equation becomes: 
1 


ee Eh a te 


ee a 


0.125 
0.334 + 0.665 _ $ = 


2 
(1 + cos om) | 


— .125 (14) 
1-— 
[t= 


Eq. (14) is plotted in Fig. 5 for different modu- 
lation indices. 

The capacitance function of Fig. 5 is the capaci- 
tance that the paddle wheel and blade should duplicate 
to get a distortionless sinusoidal modulated output. 
The figure also shows the effect of modulation on the 
maximum value of capacitance C,,,,. 

A means of lowering C,,,, without changing C,,,, 
Fig. 5, is also a method of controlling modulation of 
the carrier wave. 

The other variables besides the paddle wheel capaci- 
tance are the two inductive stubs. 


<—BX </4 


Fig. 4: A two stub system for 


Stub No. 1 Variation 


Analyzing the capacitance function as given in 
Eq. (14), and taking into consideration a small varia- 
tion of stub No. 1 inductance, we get Eq. 15 at the 
foot of this page. 

Where 2 stands for a small change of stub length; 
8 = 0 corresponds to m = 1 (100% modulation). 

Eq. (15) is plotted in Fig. 6. This figure shows 
that increasing the inductance or length of the stub 
will shift the capacitance function downward at C.,,,. 
without changing C,,,. This shift downward corre- 
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Fig. 5: Plot of Eq. 14 
for different indices. 
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sponds to decreasing the modulation at the expense 
of slight distortion increase. The introduction of a 
little distortion is obvious since the curves of Fig. 6 
are not identical to the curves of Fig. 5. 

Stub No. 1 then can be used as a means of varying 
the modulation of the carrier. In the laboratory pro- 
totype, shorting the end of the stub is accomplished 
by a sliding brass block which shorts the center con- 
ductor of the stub to ground, Fig. 9. 


Stub No. 2 Variation 


The analysis of the capacitance function C for a 
small change of stub No. 2 reactance is similar to 
the analysis of stub No. 1. The result is Eq. 16 at the 
foot of page 85. 

Where 6 corresponds to a small change of the stub 
length, Fig. 7 shows that a change in stub No. 2 will 
vary the minimum value of the capacitance function 
without altering the maximum value. This will only 
change the carrier amplitude or power and will not 
affect the modulation which is a function of C,,,,. This 
power change is also at the expense of some increase 
in distortion. This stub could be a means of varying 
the carrier power output while the first stub is a 
means of changing the modulation. 

The paddle wheel and blades shape gives a capacitance 
function which corresponds to a modulation index and 
a distortionless output. As the stubs are varied to 
control the carrier modulation and power output, a 
slight distortion is introduced and in the prototype 
this added distortion is within specificaton. 


Tolerances 
Tolerances on the paddle wheel and blades are of 
great importance. Solving for the modulated output 
carrier wave f(,,), we get Eq. 17, also at the foot of 
page 85. This holds true 
if Z, = 1500, Z2 ~ 
and f = 332 mc. 


502, Br = 45°, Cmax = 6 uuf, Cio = 3 uuf 
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Fig. 6: Notice the introduction of a little 
distortion in this plot of Equation 15. 


Then 


a 4 
(0) =1—2- ep eee ees a, 
1 + 0.0553 pa —_ 
334 - —— 


if values for distortionless modulation are substituted 
for C in Eq. (18), then f(6) ~ cos 6, which corres- 
ponds to the carrier envelope for distortionless modu- 
lation. 

Assuming certain mechanical tolerances for the pad- 
dle wheel, the blade, etc., two capacitance functions 
can be found for plus and minus mechanical tolerances, 
Fig. 8. These two capacity functions will determine 
by Eq. (18) two modulation envelopes f,(@) and f2(@) 
corresponding to + tolerances. Now by using Fourier 
analysis, the harmonics can be found and distortion in 
db computed. 


TABLE | 
NORMALIZED HARMONICS FOR + TOLERANCES 


Max. Negative Max. Positive 


Tolerance 


Fundamental 
2nd harmonic 
3rd harmonic 
4th harmonic 
5th harmonic 


The harmonics of plus tolerance are —26.465 db. 
Below the fundamental for minus tolerance, the har- 
monics are —37.233 db below the fundamental. These 
two figures were computed for a given mechanical 
tolerance of +:.010. 

The modulating frequency depends on the speed of 
the motor driving the paddle wheel and on the num- 
ber of paddles in the paddle wheel. For an 1800 RPM 


90° 
Fig. 7: This plot of Eq. 16 shows that the 
effect of a small change in length of Stub 2 


180° 


Fig. 8: The capacitance functions for the 
plus and minus tolerances are shown here. 


motor and a five paddle, paddle wheel, the modulating 
frequency is 150 cps. 

On p. 83 is a photographic reproduction of the casing 
that includes the paddle wheel, the blade, and the first 
stub. The case is grounded, thus eliminating any 
power radiation. The second stub is out of the casing 
and is simulated by an open length of line with a fine 
tuning capacitor at the end. 


Advantages 


The advantages of this mechanical modulator over 
conventional modulators are: 

a. Phase stability; the phase is locked solid and 
does not drift at all. 
Frequency stability; the modulating frequency is 
very stable because it depends only on the modu- 
lator motor RPM and the number of paddles on 
the paddle wheel. 
Over-all reliability. 
Constant modulation depth regardless of modu- 
lating frequency or output power. 


b. 


c. 
d. 


Frequency Limitations 

The frequency range over which this modulator will 
operate satisfactorily is as described below: 

The carrier frequency range is 100Mc-1000mMc. The 
lower limit depends on the physical size of hybrid, 
coaxial lines, etc. 

The modulating frequency equals RPM/60 x No. of 
paddles. 

The range is from de to a maximum possible of 
about 1000 cPs. 

The results achieved are good compared to conven- 
tional modulators. The harmonics distortion obtained 
is —30db with a power efficiency of 30%. A depth of 
modulation of 99% was easily obtained. 
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New dielectric materials for microwave and antenna use 
are creating a real need for fast, 

accurate methods of determining dielectric constants 
and dissipation factors. The few 

commercially available dielectrometers are 

too expensive for occasional laboratory use. 

Here's a method which uses existing equipment. 


At Microwave Frequencies... 


Determining Dielectric Constants 


N accurate method for determining dielectric con- 
stants and loss tangents with existing microwave 
equipment is the so-called shorted line. Although not 
extremely rapid, this method is very accurate and 
requires a minimum amount of equipment. 


Theory 


The shorted line is a standing wave or input im- 
pedance technique. An incident TEM wave from the 
signal source interferes with a reflected TEM wave 
from the short, Fig. 1, resulting in standing waves. 
The material to be investigated is placed directly in 
front of the short and in intimate contact with it. At 
this point, some mathematics involving characteristic 
wave impedances must be introduced. 

Assigning Z, as the characteristic wave impedance 
of the dielectric material, we have for the terminating 
impedance Z(0) : 

1/VSWR — j tan (20y/)g) 
alien E — j1/VSWR tan (2ry//29) (1) 


where y = the phase shift due to sample insertion in the hollow 


guide plus the sample thickness, and 


Fig. 1: The dielectric material to be tested is placed directly in 
front of the shorted end and in intimate contact with the short. 


WAVE GUIDE 


iy 


dg = TEM wave length in the hollow guide. 
This is the general formula involving the impedance 
and propagation function of a TEM wave in a hollow 
guide. 
Looking through the dielectric material into the 
short, we have 
Z (0) = Z: tanh y2 d (2) 
where 2 = the propagation constant for the dielectric material, 
and 
d = thickness 
Equating (1) and (2), we have: 
tach pd = St [ MVSWR — jan Orv ne) 9 
Zz L1 —j1/VSWR tan (20y/dg) 
Since we are dealing with non-magnetics 


(3) 


Zin = 2272 
where 7: = the propagation constant for the atmosphere. 


Assuming air is loss-less 


Therefore: 


1/VSWR — j tan (20y/dg) 
1 — j1/VSWR tan (2xy/dg) 


tanh y2 d is —jry 
2d | 


(4) 


Equating the real parts of this equation and assuming 
a loss-free medium, i.e., tan 3 <.1, we obtain an ex- 
pression for the phase constant /. 


(5) 

From general wave theory, we have the index of 
refraction 

(6) 


the velocity of light in a vacuum 

the velocity of a wave in a dielectric material 
the wave length in a vacuum 

the wave length in a dielectric material 


An important Maxwell relation states that: 
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Fig. 2: Arrangement of the equipment which 
is required for the shorted line technique. 


n? = K! (7) 


where K! = the dielectric constant and m = the index 
of refraction. Being careful to note that this relation 
holds only for a non-absorbing, non-magnetic material 
at the frequency for which 7 is calculated, we have: 


; Bre 
K’ av! = A 8 
n (> (8) 


Eq. (8) holds for propagation in free space only 
and a correction factor must be added for propagation 
in a hollow guide. This particular correction factor is 
for a rectangular guide operating in the TE», mode: 


2 2 
r-(BY+Qy 


where, », equals the cut-off frequency of the wave 
guide. 

Turning now to the loss tangent or dissipation 
factor, we return to Eq. (4) and equate the im- 
aginary parts of the right and left-hand sides. This 
yields the relation: 


tan 6 = —— 
d 


Bd (1 + tan? Bd) — tan Bd 


tan “, 6 
ree. 2 
K’ (1 + p) tan » 6 


X 2 
where p = (~) and tan u. 6/tan » 6 = the wall loss factor. 
c 


AX [ Bd (1 + tan? 2ry/dg) ] 


AX equals the difference in the width of the twice 
power points of the standing wave minimums with 
and without the dielectric material in the hollow guide. 
The twice power point without the sample in place 
is first corrected by multiplying it by the distance S, 
over the distance S,; where S, equals the distance to 
the sample from the null and S, equals the distance 
to the short without the sample in place, Fig. 1. For 
a Ho, (TE o;) wave in a rectangular guide with di- 
mensions a, b where a is the larger dimension: 

tan, 4 " 
* pt’ (a/2b + pK’ p’) 
is a/2b + p 


where yp’ is the inverse of the permeability of the 
dielectric material. 

Substituting Eq. (11) into (10) in the proper 
place: 


(11) 
tan , 6 


AX Bd (1 + tan* 2ry/dg) 
d Bd (1 + tan*® Bd) — tan fd 


p uw’ (a/2b + pK’ yp’) 
aes si 
[ K’ (1 + | a/2b + p aa) 
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The equations for calculation of the dielectric con- 
stant and dissipation factor are lengthy and involved 
but absolutely necessary. The dielectric constant is 
not simply a number that describes the decrease in the 
potential across a capacitor when a dielectric material 
is inserted between its plates, but it is also the real 
part of the complex permittivity: 


K’ — jK” 
Complex Permittivity 


The complex permittivity describes the ability of a 
material to store energy and also its energy dissipa- 
tion. The dissipation factor is, of course, the loss 
tangent: 


tan 6 = er 

The loss tangent is the ratio of the power lost in 
heat to the power stored per cycle and is a measure 
of how “lossy” a dielectric material is. It can also 
be described as the tangent of the angle that is equal 
to 90° minus the phase angle. 

The complex permittivity then is perhaps a better 
choice of a term to describe the phenomena with 
which we are concerned. The dielectric constant, 
which is a misnomer to begin with, since it is not 
constant, varying with both frequency and tempera- 
ture, is often called the permittivity of the material. 

The explanation of why a material exhibits a cer- 
tain complex permittivity is very interesting. There 
are two major approaches to the problem, the molecu- 
lar and the macroscopic. Both of these approaches 
are interesting but too lengthy for presentation here. 

The formulas presented here are for the lossless 
type of dielectric material where tan 8 is less than 
0.1. For values of tan 8 greater than 0.1, the formulas 
for computation become more involved and considera- 
ble time and effort is required to calculate the complex 
permittivity. The simplification from Eq. (4) to (5) 
is obviously not possible and, therefore, Eq. (4) must 
be used. It can be expressed as another function 
which is solved in parts graphically.” 


Equipment and Procedure 

The equipment connected with this method is, in 
general, quite simple, Fig. 2. 

The signal source should be extremely stable, since 
the slightest change in frequency will result in a new 
standing wave pattern. A pound discriminator may be 
used to stabilize the frequency, but for materials 
where the dissipation factor is greater than 0.001 and 


Dielectric Constants (Concluded) 


less than 0.01, an oil bath will suffice. Although care 
must be taken in monitoring frequency, modulation 
can be accomplished at the repeller plate of the 
klystron. Greater stability may be obtained by mak- 
ing use of a ferrite modulator. The input to the 
ferrite modulator should be a very stable sine wave 
function generator or, better still, a frequency stand- 
ard capable of modulating a microwave carrier to 
100%. 

Because of the very high VSWR, adequate isolation 
is essential. Again, ferrites designed for the specific 
frequency being used are recommended since they 
have very low forward loss compared to the isolation 
afforded. Isolation of the slotted section is extremely 
important, since it may act as a slide screw tuner. 

The wave meter should be a high Q resonant cavity 
with provisions for monitoring the frequency to at 
least four significant figures. The detected wave 
meter output should be connected to a standing wave 
amplifier which is operated on its expanded scales. 
The expanded scales are recommended since the slight- 
est frequency drift will result in a wide deflection on 
the VSWR indicator, making a frequency change more 
noticeable to the operator. 

The attenuator should be a variable precision at- 
tenuator to compensate for any power level changes 
at the signal source. Since power level is important, 
as little attenuation as possible should be used. 

The probe should be fixed to a carriage that is 
permanently fixed to a slotted section, thus insuring 
that the probe will travel the precise path intended 
through the slot. The probe should also contain a 
very sensitive crystal detector such as a type 1N23. 

The correct depth of the probe is, of course, essen- 
tial. In no case should the probe depth exceed 1/32 in. 
Any greater depth will upset the standing wave pat- 
tern to such an extent as to make the formulas for 
computation no longer applicable. 

The standing wave amplifier should offer a high 
impedance to the crystal input from the probe; 200K 
ohms should be adequate. The reason for the high 
impedance is due to the very sharp nulls of low energy 
that are being detected. 

Since the power in the null, with simple equipment, 
is almost undetectable, it is necessary to use the so- 
called two-position method where a probe position 
reading is taken on either side of the null. These two 
readings are added and their sum divided by two to 
give the correct null position. It is necessary to take 
two probe position readings 3 db up from the null in 
order that X,, X;, and AX may be determined and 
tan 8 can be computed. These same two probe posi- 
tions may also be used to find the null. If the null is 
detectable, it should not be used to calculate 4. There 
may be FM in the null due to undetectable voltage 
fluctuations and, of course, there will be a certain 
degree of noise. 

The short should be the very best possible and, if 
a rectangular guide operating in the TE,,; mode is 
used, it should be replaced in the very same position 
at the end of the guide every time it is removed and 
replaced. The mounting holes in the short should 


have a minimum amount of play in them. Any change, 
however slight, in the short position will cause a 
change in the standing wave pattern that will affect 
the parameters measured. 


Sample Preparation 


Preparation of the sample is extremely important. 
If a rectangular hollow guide is used and operated 
in the TE); mode, the b dimension of the dielectric 
material should be held to within +0.0005 of the b 
dimension of the hollow guide. This close tolerance is 
necessary because the e field is at a maximum across 
this dimension. The a dimension should fit flush with 
the sides to a tolerance of +0.001. Here the tolerance 
is more lax since the e field is at a minimum. The 
thickness of the dielectric material is also important. 
It should be held to +0.0005 because of its effect on 
the value of Y (the phase shift plus thickness). If it 
is desired, the dimension on the thickness may be 
held to +0.001 and the dielectric material rotated 
through four possible positions to obtain four values 
of the parameters, then the average values may be 
used for computation. 

For dielectric materials that have a high or even 
moderate absorption factor, care should be taken to 
insure that all moisture has been removed. 

Plexiglass, of the non-heat resistant variety, is 
recommended as a control because of its easy machine- 
ability and moisture resistance. Needless to say, it is 
important that exact data at the specific test fre- 
quency be available. Reference 1 contains the dielec- 
tric constants and dissipation factors of two types of 
polymethyl methacrylate (plexiglass). 


Accuracy 


The accuracy of the input impedance method is 
limited chiefly by the physical tolerances on both the 
equipment and the dielectric sample. A correction 
factor for the dielectric sample tolerance is given in 
Reference 3, Page 576, but it is strongly recommended 
that the sample tolerances given earlier in this paper 
be held. 

When the loss tangent approaches values close to 
0.1, the errors (using the lossless technique) become 
more pronounced but will not exceed 1% for perfect 
equipment provided nK’’ is less than 0.2. The num- 
ber of wave lengths in the sample is represented by n. 
Obviously, it is impossible to use perfect equipment, 
but using a dielectric sample that is three-quarters of 
a wavelength thick will greatly reduce measurement 
error.1 The three-quarter wavelength refers to a 
three-quarter wavelength in the dielectric sample, 
within the guide. 
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The expression for the far field antenna pattern 

on a horizontal plane does not lend itself 

to convenient analytical manipulation. 

Furthermore it is inexact if applied 

to the pattern of an antenna enclosed within a radome. Ap- 
proximations are sought which facilitate computation and design. 
These have acceptable accuracy and analytical convenience. 


Finding Radar 
Pattern Equations 
with a Computer 


ILITARY technology is placing an unprecedented 

emphasis on radar for both offense and defense. 
Long range navigation, mapping, weather monitoring, 
search, bombing, reconnaissance and surveillance oper- 
ations, advanced warning and interception, all depend 
primarily on radar of various types. 
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As need for radar information becomes more press- 
ing, so does the need for increasing the sensor’s reso- 
lution capabilities in both range and azimuth. Range 
resolution may be advanced, to a certain extent, by 
reducing the pulse length, but azimuth resolution is a 
much more difficult problem. 

Since azimuth resolution is proportional to antenna 
size and inversely proportional to wave length, the 
effort is directed toward increasing the former and 
decreasing the latter. But there are limitations in 
both directions. 

Decreasing the radiated wave length is limited since 
the beamed energy is attenuated more at high fre- 
quencies, which decreases the useful range. 

Increasing antenna size, on the other hand, in- 
creases problems of increased space, weight, and struc- 
tural adequacy—especially in airborne applications. 
Computational methods, therefore, are being relied 
upon to sharpen the display, for instance, in doppler 
and monopulse radars. 


The Secondary Pattern 


One radar feature that invariably enters the picture 
is the far field antenna pattern on a horizontal plane, 
i.e., the secondary pattern of radar terminology. 

Theoretically, this feature may be described by an 
expression of the form (sin x/x)?. Physically it mea- 
sures the power radiated in a direction a certain 
number of degrees away from the optical axis on a 
plane perpendicular to the vertical. 

This particular expression, however, does not lend 
itself to convenient analytical manipulations. Fur- 
thermore, the expression is inexact if applied to the 
pattern of an antenna enclosed within a radome. The 
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resulting error increases as the radome cross section 
by the radar beam plane of symmetry deviates in- 
creasingly from the circular shape. This is particu- 
larly true in the case of airborne radar where the 
radomes are forced into streamlined configurations. 
Reflection at the radome interfaces and diffraction 
aberrations redistribute the radiated power within the 
beam. Radome effects, for instance, include uneven 
attenuation and elimination of some of the zeroes 
which according to the above theoretical expression 
exist at the points. 


2= akys,k =1,2,3,... 


Similar effects may be present in the pattern gener- 
ated through Lunemberg lenses. 
Approximations 


Because of difficulties in describing secondary an- 
tenna patterns with formulae derived through strict 
theory, approximations are generally sought. These 
will facilitate computational and design work. Within 
the desired azimuth range, these approximations de- 
scribe the pattern mathematically in an inclusive way 
and with an acceptable accuracy and analytical con- 
venience. 

Eq. 1 is satisfactory for cases of small rocket- 
carried‘ mapping radars and lends itself to a quick 
fitting of the experimental data from secondary pat- 
tern measurements: 


P (0) = P, [ex (- Re 


w? 


+ m. exp (- b =7) sin? (= —)], (1) 


where P,, a, b, c and m are constants for a given 
antenna-radome combination and relative orientation 
angle with respect to the radome meridian. On the 


90 


other hand, 6 is the azimuth angle, and w one-half 
the beam width as defined by: 


1 
P (w) = > Pe. (2) 


The validity of Eq. 1 is shown in Fig. 1. This is the 
result of actual measurements for a 2-way transmis- 
sion on a small antenna to be mounted within the 
tail of a rocket for high altitude radar picture studies. 
The data were taken with the antenna inside the 
radome. The assymmetry and attenuation effects are 
evident in the difference between the plots of the two 
halves of the pattern. 

The parameter value for this particular case, after 
P was normalized to the peak value, were determined 
as: 


a = 0.8421; b = 0.0454; 
m = 0.0604; c = 158.4; (3) 
w = 2.2°; with 6 expressed in degrees. 


Using the Analog Computer 

Curve-fitting for such parameter estimates is great- 

ly simplified if advantage is taken of the analog 
computer. Eq. 1 in its normalized form: 


P (6) 

P, (@) re P, , (4) 
may be written as the sum of three elementary func- 
tions for positive values of the independent vari- 
able 6: 


Pp (0) = fi(0) + fo (0) — fs (8), (5) 
where: 


f, (0) = exp (- > #) (6) 
and: 
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The first function, f,(@), may be considered as the 
solution of the differential equation 


%, (0) +2—0f @) =0 (9) 


For the two others, f,(@) and f,(@), which are linear, 
using the definition of the Laplace transform for zero 
initial conditions results in: 


m 
fy (s) = 2 (10) 


Hence: 


ib) ~~ oe 


1 
2w* b b \2 c 
wn) fie+ 2) +S] 


mw 1 


2bys  2¢ yy 
~+—=£s+1) (rs +1) 
w w 


, (12) 


e+e. 


T 


because in practiceb? << c*, 


Hence, the damped trigonometric term of Eq. 1 may 
be simulated by the system described in Eq. 12 
subjected to an impulse input. Implementation of 
equations 9 and 12 on the analog computer as shown 
in Fig. 2 will give the pattern P,(@) at the throw of 
the multiple switch S. 

The last cell in the circuit diagram is a means of 
automatic conversion of the values P,,(@) into decibels 
as antenna patterns are ordinarily plotted. The con- 
version is based on the computer implementation of 
the fundamental integral: 


P» (8) 


6 
1 * the dP, (@) 
sat | P, (6) picts ponahet =} P,, (6) 


— 20 In P, (@) = = P. (| 


REFERENCE PAGES 
The pages in this section are perforated for easy re- 
moval and retention as valuable reference material. 
SOMETHING NEW HAS BEEN ADDED 
An extra-wide margin is now provided to permit 
them to be punched with a standard three-hole- 
punch without obliterating any of the text. They can 
be filed in standard three-hole notebooks or folders. 
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However, this plot in decibels cannot extend beyond 
the main lobe of the pattern, because the valleys be- 
tween lobes represent vast db values which the limited 
voltage range of the computer cannot accommodate. 


Computer Circuitry 


In setting up the computer circuitry one is helped 
by the analytical format of Eq. 1 toward establishing 
good first order estimates of the parameters involved. 

Thus, the first of the elementary functions, /,(6), 
usually overpowers the two others within the span of 
the antenna beam width, w. Consequently, from the 
experimental data the azimuth @ = w corresponding 
to the half power level may be read, a fact that sub- 
sequently establishes the value of a through equation 
6 as: 


fiw) => =e. 


Hence: 
a, = 0.693 (15) 


where ,, implies a first guess value. On the other 
hand, by noting that the distance 6, between the val- 
leys separating the first and second lobes corresponds 
approximately to x radians in the trigonometric term 
of Eq. 1 we establish that: 
6 +%— (16) 
* 61 
Furthermore, the peaks of the second and third lobe 
occuring at the points 6, and 6, for which the sine- 
squared term is roughly equal to unity, result in: 
6,2 6. 
Pu — exp (- a, ww = m, exp (- b, = ; 
63? 


02 
* we “wD 


= m, exp (- by ’ 


Pa — exp(-a * 


from which: 


b, + — | n[ Pa - exp (-¢, ~~) ] 
— in| Pu — exp (- 2, **) |t: 


With b known, Eq. 17 yield: 


m, = [ Pa — exp (- a, *) | exp (+ b, ~). (19) 


Once the computer circuit is set up and adjusted to 
the values %, >, ¢, and m,, g systematic step wise va- 
riation of one parameter at the time, while the three 
others are held constant, provides a curve 


P, (0)] db 


increasingly closer to the experimental plot. Through 
iteration between all four parameters a satisfactory 
approximation is quickly reached. 

The resistor and capacitor values in the circuit 
diagram are in ohms and microfarads. Also, the fol- 
lowing circuit-parameter settings should hold: 


IC = — 1000; f; = 0.10; 
C b 
8. = Rew = R:—; Bs = 2Rs ff = 20 Rs —;} 
w c 
T w 
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Fig. 1: Wooden straps are placed around 
edges. 


Fig. 2: Blueprint affixed to board with mask- 
wig tape. 


—_ 
Fig. 3: Light behind work gives precise view 
of perforations. 


Fig. 4: Laying in wire on the board. 


Fig. 5: Metal boards do not need to be hung. 
They can be stacked—saving space. 


What's New 


Metal Harness Boards 


AYTHEON Co.’s Cable Dept. 
(N. Dighton, Mass.) is suc- 
cessfully using perforated alumi- 
num sheeting to replace plywood in 
the manufacture of electronic har- 
nesses. The metal sheeting—avail- 
able as a stock item in the correct 
thickness, perforation dia. and al- 
loy—outlasts plywood for this pur- 
pose and reduces the storage prob- 
lem. 

The material is first cut to the 
proper size. Next, four pieces of 
1 x 1 in. wood strapping are placed 
around the edges to form a border, 
like a picture frame (this allows 
sufficient clearance for the stud 
portion of the specially pins to be 
installed through the holes of the 
aluminum “boards”). The blue- 
print is fixed to the aluminum with 


masking tape. A light source placed 
behind the sheet permits precise 
viewing of the perforations so that 
pins can be pushed through the 
blueprint and into the aluminum 
sheet. Holes in the aluminum are 
staggered so that any combination 
of pins to a tolerance of +% in. 
is accommodated. 

Some advantages: By pre-deter- 
mining the size of cables being 
produced, the shop can have on 
hand just 4 or 5 standard size 
perforated boards; time for assem- 
bly and disassembly of cable board 
jigs is reduced to 40% of normal 
time; the pins can be removed for 
storage thus saving storage space; 
also: the metal boards will last 
from 3 to 5 years—and be used 
constantly. 


New Wire Shielding Method 


ANY methods have been con- 

ceived and used to shield 
insulated wire or cable. Methods 
such as braiding and placing wire 
inside of tubing have been used. 
Now a new process has been de- 
veloped. It is said to be cheaper to 
manufacture, can be produced in 
unlimited lengths, and can be ap- 
plied to all wire sizes. 

The new process starts with the 
insulated wire to be shielded and 
lengths — up to 8000 feet — of 
metallic tape of any desired thick- 
ness. The tape is formed in a con- 
tinuous process into a tube around 
the insulated wire. The joint in 
the tube is then arc welded without 
injury to the wire insulation. The 
welded joint and tube are then 
“cold-worked” until a perfect gas 
and water tight cylindrical tubing, 
which closely fits around the in- 
sulated wire, is produced. 

Long continuous lengths of in- 
sulated wire have been shielded 
using this process. The shielding 


is pure aluminum with a wall thick- 
ness of 0.010 in. The process is 
faster in production than other 
methods of shielding, and speeds 
of double or triple its present 
capacity are easily possible. 

The tubing flexibility has proven 
satisfactory to industrial and 
governmental users, while the sav- 
ings in weight and costs are notice- 
able. Wires as small as 0.075 in. in 
diameter, over the insulation, have 
been shielded with this process, 
and thought is now given toward 
the application and the process to 
cables in excess of 3 in. diameter. 
Due to the nature of the process, 
it is actually easier to make this 
shielding with thin walls of less 
than 0.025 in., and the developers 
say that wall thicknesses of 0.007 
in. and 0.005 in. are not only 
possible, but probable. 

This process was developed by 
Electrarc, Inc., 20 Pemberton 
Square, Boston 8, Mass. 

* * > 


Microfilm 


At 
Redstone 


HE U. S. Army Rocket and 

Guided Missile Agency 
(ARGMA) at Redstone Arsenal, 
Huntsville, Ala., is one of the larg- 
est Defense Department users of 
microfilm mounted in aperture 
cards. Their engineering docu- 
ments section contains an active 
file of over 850,000 drawings and 
related documents, and they pos- 
sess a historic file in excess of 
1,500,000 drawings and documents. 

Prime contractors are permitted 
to supply complete engineering 
records in microfilm already 
mounted in aperture cards where 
provision is made for this proce- 
dure in the contract. In such a case 
they are not permitted nor re- 
quired to submit drawings in hard 
copy. 

ARGMA can instantly retrieve 
any of its 1,500,000 drawings and 
can also print out in virtually any 
form desired — paper-to-paper, 
card-to-paper, card-to-card and pa- 
per-to-card. Concerned personnel 
can view enlarged microfilm draw- 
ings and, within seconds, obtain 
paper copy. 


Printer-reader for fast scanning of microfilmed documents. Machine 


can also produce paper copy within 10 seconds. 
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Small space is needed at ARGMA for full, active file of 850,000 engineering documents. 
Cabinets have documents for guided missile program. 


Future plans call for further ex- 
pansion of the mechanized filing 
system. Feasibility studies are be- 
ing conducted on additional modi- 
fications which will permit more 
rapid search of filed microfilm 
documents, and studies are being 
made on using closed circuit TV. 

Prime contractors and suppliers 
submit engineering data directly 
on microfilm already mounted into 
aperture cards to ARGMA and 
other agencies of the Army Ord- 
nance Missile Command and to 
specified depots. ARGMA con- 
tinues to receive and process hard 
copy engineering documents from 
contractors whose work load does 
not justify the installation of film- 
ing, card punching and mounting 
equipment and whose contracts do 
not permit this kind of operation. 
ARGMA then microfilms, main- 
tains, and provides EAM cards for 
all such hard copy engineering 
documentation, as well as_ those 
engineering documents and related 
data originating at the Agency. 

The single great advantage 

(Continued on page 236) 


Camera microfilms all engineering documents. 
More than 30,000 drawings a month are 
filmed. 


Immediate reproduction comes from card-to- 
card printer. Rates are up to 600 cards/hour. 


Electronic accounting machines, coupled with aperture cards, are 


backbone of system. One card can easily be selected from file. 


Fig. 1: Cross sectional field 


The theory of probe type transitions for radar antennas be- 
tween rectangular waveguide and coaxial line is summarized. 
The design procedure of rotary joints using these transitions 
is discussed. A typical rotary joint design with very low 
VSWR for the 8.8 to 10.4 kmc range is also presented. 


Designing 


Rotary Waveguide Joints 


tions encountered im rotary joint design 
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N the design of typical radar 

scanners, rotary joints are used 
in the waveguide _ transmis- 
sion line between the movable an- 
tenna and the stationary portions 
of the scanner. These rotary joints 
usually consist of a transition from 
the dominant mode in rectangular 
waveguide to a short section of 
waveguide operating in a rotation- 
ally symmetric mode followed by a 
second transition to rectangular 
waveguide. Examples of rotation- 
ally symmetric modes which would 
be suitable for rotary joint designs 
are the TEM mode in coaxial trans- 
mission line and the TM); mode in 
circular waveguide. Field config- 
urations of these modes are shown 
in Fig. 1. 

Circular waveguide of sufficient 
diameter to propagate the TMo, 
mode will also propagate the TE,, 
mode, which is not rotationally 
symmetric (Fig. 1). If the TE,, 
mode is not properly suppressed in 
a rectangular to circular wave- 
guide transition, appreciable varia- 
tion in reflection with rotation of 
the complete rotary joint results. 
The necessity of suppressing the 
TE,, mode in rotary joints employ- 
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ing circular waveguide generally 
limits the application of circular 
waveguide in wideband rotary 
joint designs. 

The TEM mode is the dominant 
mode in coaxial line. Despite dis- 
advantages of lower impedance 
(which complicates the matching 
problem somewhat) and _ lower 
power capability than in circular 
waveguide, coaxial transmission 
line is more satisfactory in wide- 
band designs because of the ab- 
sence of lower order mode sup- 
pression problems. The selection 
of dimensions small enough to 
eliminate the next higher order 
coaxial mode (TE,,)* gives an 
outer diameter smaller than that 
of circular waveguide operated in 
the TM,; mode over the same fre- 
quency range. 

Since a rotary joint essentially 
consists of two identical trans- 
itions, one to and one from a ro- 
tationally symmetric mode, the fol- 
lowing discussion will be simplified 
by considering the design of single 
transitions hetween the dominant 
rectangular (TE,,) mode and the 
coaxial (TEM) mode and their 
application in the design of a com- 
plete rotary joint. 
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Equivalent Circuit 


The TE,) mode in a rectangular waveguide oriented 
perpendicular to the longitudinal axis of a coaxial line 
(TEM mode) may be excited by a probe-antenna 
parallel to the E field in the rectangular waveguide. 
As shown in Fig. 2, the probe is an extension of the 
center conductor of the coaxial line. 

The transmission line equivalent circuit of an ideal 
transition of this type is shown in Fig. 3. In this 
figure, a is a coupling coefficient which serves as a 
measurement of the effectiveness of the probe-antenna 
in inducing a field in the rectangular waveguide; Z,, 
is the equivalent impedance of the rectangular wave- 
guide operating in the TE,, mode; X is the reactance 
of the antenna as affected by the walls of the guide 
(the antenna resistance is assumed to be negligible) ; 
Z, is the impedance at the terminals of the coaxial 
line; c is the distance along the waveguide from the 
short circuit to the center of the probe; and 8 is 2x/ig. 

Looking into the rectangular waveguide from the 
terminals of the coaxial line, the solution of the trans- 
mission line equivalent circuit (Fig. 3) is: 


Za = aZ eq (sin? Bc + j sin Be cos Bc) — 7X (1) 


If Z, is assumed to be resistive and equal to the 
impedance of the coaxial line, Z coax, Eq. 1 indicates 
that a matched transition at a particular frequency is 
obtained when: 


Zeoar = a Z-, Sin? Bc, and (2) 


—jX = — jaZ., sin Bc cos Be. (3) 


The purpose of this brief study of the transmission 
line equivalent circuit of the rectangular-coaxial] 
transition is not to obtain actual design dimensions 
immediately, but instead to become more acquainted 
with the physical significance of the various terms 
involved in its solution and thus to obtain more of a 
working knowledge of the transition and its com- 
ponent parts before proceeding with an actual design. 


Radiation Resistance 

The radiation resistance of an antenna in a rec- 
tangular waveguide closed at one end has been ob- 
tained by a number of investigators (Ref. 1, 8, 13, 15, 


* This mode is analogous to the TE,, mode in circular wave- 
guide; see Marcuvitz.¢ Grantham’ refers to the lowest order 
coaxial mode with non-vanishing cutoff as the TE, mode. 
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17 and 18). In general, either a uniform or sinusoidal 
current distribution is assumed along the length of 
the probe-antenna which is oriented parallel to the E 
field in the rectangular waveguide. The radiation 
resistance is then derived from the field at large dis- 
tances from the antenna and the assumed current. 
Pearcey® derives an expression for the current dis- 
tribution instead. However, the expression for radia- 
tion resistance obtained is, to a first approximation, 
the same as that obtained by assuming a sinusoidal 
current distribution. 

For a uniform current distribution, the radiation 
resistance of a small diameter cylindrical antenna of 
length / in a rectangular waveguide (as shown in 
Fig. 2) is given by: 

(Continued on following page) 


Fig. 4: Solution of equation 11 may be obtained from graph 
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Fig. 5: Broadband matching of R- to a constant coax impedance 


Rotary Joint (Continued) 


PR ‘2 
R, = = ry ) — sin? = sin? 8c (ohms). (4) 
For a sinusoidal current distribution, the radiation 
resistance is given by: 


Ay A Po \* al uz 
R, = —— ( ) tan? —— sin? —— sin? 3 
b * an x sin = sin? 8c (ohms). (5) 


It should be noted that the radiation resistance of 


. * r ‘ . 
a small diameter (diam. <«K —) antenna is_ inde- 


pendent of its diameter. 

If the equivalent impedance of a rectangular wave- 
guide is defined as the ratio of the maximum voltage 
to the total longitudinal current in the top or bottom 
wall (Refs. 2, 9 & 12) it is given by: 


w A b Mo \* 
Re eae ee ee ( ) s). 
. her tate * (ohms) (6) 


Eqs. 4 and 5 may be expressed in terms of the equiv- 
alent impedance resulting in equations of the form: 


R, = a Z.q sin? Bc (ohms), 


in which, for a uniform current distribution: 


.. wX 
_ = af — 
b? a 


and, for a sinusoidal current distribution: 


- ? tan? al/d . 
Ore: 47 _ a 9) 


Referring to Eq. 1, it can be seen that the resistive 
component of the solution of the transmission line 
equivalent circuit is equal to the radiation resistance 
of the antenna as given by Eq. 7. One criterion for 
obtaining a matched transition is, therefore, that the 
resistive component of the impedance at the termi- 
nals of the coaxial line be equal to the radiation resis- 
tance of the probe-antenna. For a uniform current 
distribution, this may be expressed as follows: 


m x &F mer\* ty .. ee. 
Real (Z,) = - ~/) 2 sin? sin? Bc. (10) 
€o r 


“2 ab a 


Reactance 

The radiation resistance of an antenna inside a 
rectangular waveguide was obtained from the limiting 
value of the field at relatively large distances from 
the antenna and an assumed current distribution. The 
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Fig. 6: VSWR as a function of frequency for 
the transition match shown in figure 5 graph. 


reactance, however, is determined from the non- 
propagating field components close to the antenna. 
Consequently, it can be expected to depend a great 
deal upon antenna geometry. The reactance of a 
small diameter cylindrical antenna surrounded by air 
dielectric in rectangular waveguide has been investi- 
gated (Refs. 1 & 8). However, the results obtained 
are, in general, too unwieldy for application to prac- 
tical design problems. In addition, mechanical and 
high power capability considerations often dictate 
various antenna shapes or supporting structures (such 
as dielectric sleeves) which add further to the com- 
plexity of an analytical solution for the reactance. It 
is usually much more convenient to determine the 
antenna reactance experimentally. 

The solution of the equivalent circuit for the rec- 
tangular-coax transition (Eq. 1) contains two reactive 
terms, one of which is a function of c: ja Z,, sinfc 
cos 8c. This term gives the correction to the reactance 
of the probe-antenna resulting from its image in the 
end wall of the waveguide. The second term (—7X) is 
the reactance of the probe-antenna. 


Broadband Transition Design 


In Eq. 2 and 3, Z..ax is constant, depending only 
upon conductor diameters and the dielectric constant 
of the material between them. However, the radiation 
resistance and reactance of the probe and the end 
wall correction term are functions of frequency. For 
frequencies on either side of the design center fre- 
quency the transition is mismatched. Methods of 
obtaining a reasonably well matched transition over 
a relatively wide frequency range, in other words a 
broadband transition, will now be considered. 

The first method which will be considered has been 
based on work by Mumford.* Since the radiation 
resistance of the probe-antenna is a function of the 
length, c, of a short circuited section of transmission 
line, it would appear that for some value of c¢ the 

Fig. 7: Transmission 
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Fig. 8: Broadband matching of radiation resistance 
to coax impedance using coaxial transformer section 


variation of the radiation resistance with frequency 
could be minimized. Then Z,,,, could be approxi- 
mately matched to the radiation resistance over the 
greatest bandwidth; and reactive mismatch could be 
compensated for by varying x and / simultaneously 
(to maintain a constant value of radiation resistance 
at the design center frequency) or by selecting a 
suitable reactive matching element such as an iris. 

The value of c resulting in zero slope of the radia- 
tion resistance as a function of frequency may be 
obtained by setting the first derivative of R, with 
respect to) equal to zero. For an assumed uniform 
antenna current distribution (using Eq. 4 for radia- 
tion resistance), the following relationship is the 
result: 

tan Be 2 
Be” yaa se 

Values of ¢ satisfying this relationship correspond 
to short circuit positions giving minimum variation 
of R, with frequency. 

The assumption of a uniform antenna current dis- 
tribution appears to give analytical results in better 
agreement with experimental measurements. 

Eq. 11 may be solved using Fig. 4. In Fig. 4, c/), 
is plotted as a function of )/2a. 

Once the “optimum bandwidth” value of c has been 
determined from Eq. 11 or Fig. 4, the radiation resis- 
tance is matched to the coax characteristic impedance 
as shown in Fig. 5. 

The bandwidth of a transition is generally specified 
as the frequency range over which the VSWR is less 
than or equal to a particular value. 

For maximum bandwidth, the ratio R,/Z,,., is made 
equal to the maximum allowable VSWR at approxi- 
mately the center frequency (Fig. 5). This results in 
a VSWR frequency characteristic similar to Fig. 6. 
Reactive matching has not been included in this dis- 
cussion; therefore, the calculated performance char- 
acteristics of a transition matched in this manner are 
undoubtedly somewhat optimistic. 

A second method of broadbanding the transition 
employs a coaxial transformer section. The trans- 
mission line equivalent circuit of such an impedance 
transformer is shown in Fig. 7. If section 2 is termi- 
nated by its characteristic impedance, Z., and if the 
discontinuity capacitance at the junction of sections 
1 and 2 is neglected, the impedance at terminals “a” 
is given by: 
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2rL 


Z2Z2+ 5%, (Z2 — Z2*) sin “ cos 
1 


Za haa R. +jXe = QnL 
Z2 + (Z,* — Z,?) cos* 
1 


in which }, is the wavelength in the transformer sec- 
tion (Section 1 of the transmission line). 


The value of L resulting in zero _ of the resistive portion 
d 


(Ra) of Eq. 12 is found by letting a> = 0. For L to bea 
maximum (so that R, will vary directly with the radiation 


resistance, R,) the result is L = in which n is an odd 


integer. 


If a coaxial transformer section is included in a 
rectangular-coaxial transition (by connecting the 
equivalent circuits of Figs. 3 and 7 at terminals “a”), 
Eqs. 1 and 12 are combined to give, for a matched 
transition: 

R, = af aL , and (13) 


. 


Z? + (Z;? — Z.?) cos? 


1 
X — a Z.q sin Be cos Be = 


2rL 


Z; (Z2 — Z.?) sin cos 
A 


Z2 + (Z;* — Z.?) cos? 

1 
Considering only the radiation resistance match rela- 
tionship (Eq. 13), through suitable choice of values 
of Z,, Z2,c, L ete., it is now possible to make the resis- 
tive portion of Z, approximately equal to the radiation 
resistance over a wide band as is shown in Fig. 8. 
The “optimum bandwidth” value of c at the center 
frequency is found using Eq. 11 or Fig. 4. The 
“optimum bandwidth” value of L is },/4 at the center 
frequency. Once these optimum values of c¢ are 
determined, values of 1, Z,, etc., are obtained using 
Eq. 4 and 13. 


Since various factors (such as the effects of probe 
geometry, probe supports, and the reactance of the 
relatively large hole in the top wall of the rectangular 
waveguide at the junction with the coaxial line) have 


Fig. 9: Cross-sectional view of TEM mode rotary joint 
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Rotary Joints (Continued) 


been purposely neglected from the equivalent circuit 
to avoid complicating it, the results obtained from its 
solution give only approximate design dimensions. 
Final design dimensions are obtained experimentally 
by a “cut and try process” based on the approximate 
dimensions obtained analytically or by appropriate 
scaling from a similar design. 


Assembling Transitions 


A cross sectional view of a typical TEM mode rotary 
waveguide joint is shown in Fig. 9. Broadband match- 
ing of the rectangular-coaxial transitions was accom- 
plished by using a coaxial transformer section. The 
rotary joint consists of two broadband transitions 
connected by a short section of coaxial line with a 
coaxial choke in its outer conductor. 


The Coaxial Line 


Coaxial line dimensions are chosen to be sufficiently 
small to be below cut-off for the next higher order 
coaxial mode (TE,,) over the desired frequency range 
(to minimize VSWR variation with rotation), and 
sufficiently large to provide a generous safety margin 
for the power to be transmitted. The cut-off wave- 
length for the TE,, coaxial mode (Fig. 1) is given by: 


(15) 


in which D and d are the conductor diameters, and « 
is the relative dielectric constant of the material be- 
tween them. This relationship is accurate to +1% 
for values of D/d from 1.8 to 2.7. 

For minimum voltage between the conductors con- 
sistent with the condition that the coaxial line is 
below cut-off for the TE,, mode (see Ref. 3), the 
design parameters are: 


D/d = 2.09 (16) 


2.03 
D+d< vs (17) 


rVe 
A, is the shortest free-space wavelength which must 
be transmitted. The characteristic impedance of a 
coaxial line, Z,,.,,, is given by the familiar relation- 
ship: 


Zeoaz = 

vy 
Coaxial Impedance Transformer 
In the rotary joint design shown in Fig. 9, the 
coaxial transformer section is a section of coaxial line 
partially filled with a solid dielectric. The solid dielec- 
tric sleeve surrounds the inner conductor and extends 
into the rectangular waveguide, also serving as a 

mechanical support for the probe-antenna. 
The wavelength ), in a coaxial line with two con- 
centric dielectrics as shown in Fig. 11 may be ob- 


tained from the following approximate relationship 
(see Ref. 5). 


pi 
log. Fi (ohms). (18) 


(Continued on page 250) 
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Build Antenna 


HE precise construction of test parabolas for an- 

tenna development calls for weeks of engineering 
time in parabola construction, in calculations, and in 
final measurements of predicted data. A fresh ap- 
proach to this problem produced a new tool for para- 
bola construction—the Para-Shaper. 

The Para-Shaper is a parabolic shaped tool that 
spins its contour into a foam dielectric base. The 
dielectric is then coated, sanded and silver painted. 
The finished product serves as an accurate, low-cost 
parabolic reflector for antenna development tests. 

The Para-Shaper can be constructed and final test 
measurements made in two days. It supplies the need 
for a rapid, low-cost method of fabricating test para- 
bolas with the same accuracy as obtained from con- 
ventional methods. 

Constructed of one-quarter inch aluminum, the 
Para-Shaper is shaped to the desired reflector curve. 
Its cutting edge is fluted with a 15 degree rake angle 
(Fig. 1). A mandrel is welded to the base to permit 
fabrication of test parabolas in a drill press. The 
material to be formed can be an expendable plastic, 


Fig. 1: Para-Shaper 
tool. Cutting edge is 
fluted with a 15° 
rake angle. 
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Fig. 2: Grinding out Styrofoam para- 
bola. Material can be an expendable plas- 
tic or any fine-grain unicellular material. 


Building antenna test parabolas 
often takes weeks of engineering time. 
Here is a new tool—the Para-Shaper— 

which can do the job quickly, 
economically and with the same accuracy 
as conventional methods. 


Test Parabolas 


— Fast 


Styrofoam, or any fine-grain, unicellular material, 
Fig. 2. 

The Para-Shaper first grinds out the poly-foam 
plastic block into the shape desired, see Fig. 3. The 
air pockets are then filled with a suitable filler by coat- 
ing the surface. A final grind is then done by the 
Para-Shaper. A light sanding follows which provides 
a smooth base for the final coating. 

Silver coating of the surface is the final process in 
the construction of a test parabola. Two coats of 
Handy and Harmon silver paint No. 340 produced 
excellent results. If a cut parabola is to be built, the 
cutting operation can be performed before painting. 
Fig. 4 shows the sections of a parabola cut on the 
bandsaw. After parabola construction, the Para- 
Shaper is used as the checking template. 


Electrical Properties 


To determine the accuracy of the Para-Shaper tech- 
nique, a standard parabolic reflector was designed, 
using the parabolic equation: 


Y? = 4PX (1) 


Fig. 3: Finished test 
parabola. 
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The reflector diameter was 2Y = 18 inches and the 
focal point (P) 5 inches. Solving X in terms of Y 
and P generated the shape of the parabolic 


X = ¥?/4P (2) 


The base values determined for the Para-Shaper 
construction are shown in Table I. The frequency used 
was 36,000 Mc, where the wavelength was 0.328 inch. 
The measured smoothness of the reflector constructed 
by the Para-Shaper technique was well within 0.1 
wavelength. 

A feed horn was designed to illuminate the 18 inch 
reflector with a 16 db taper across the aperture. The 
measured SWR was 1.08:1 at the design frequency. 
The antennas were then pattern tested at 36 kmc. 
The results are tabulated in Table 2. 


Table 1 


Base values determined for the Para-Shaper construction 
(4P = 20 In.) 
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Test Parabolas (Concluded) 


Since the H-plane pattern shown in Fig. 5 was 
promising, a dual polarized feed system was designed 
for the cut parabola. Fig. 6 shows the horn and cut 
reflector. 

The feed horns were tilted 23 degrees from the 
horizontal dish axis. The parabola was cut asymmetri- 
cally as shown in Fig. 4. Tests were made of both 


Table 2 


Calculated 
1.168 deg 
1.305 deg 

25 db 

40.28 db 


Table 3 


Calculated 


1.42 deg 
1.63 deg 


Half Power Beamwidth 


H Plane 
E Plane 


Side Lobe Amplitude 
Gain 


Measured 
1.2 deg 
1.34 deg 

24 db 

39.6 db 


Half Beamwidth 
H Plane 
E Plane 
Side Lobes 
H Plane 
E Plane 
Cross Polarized Energy 
Plane 25 db 
E Plane 23 db 


Measured 


1.51 deg 
1.72 deg 


24 db 
22 db 


25 db 
21 db 


23 db 
20 db 


Fig. 7: H-plane dual-polarized pattern. 


Fig. 6: Feed horn and 
cut parabola. 
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Fig. 5: Single element 
pattern. 
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Fig. 4: Sections of a 
parabola cut on a 
bandsaw. 
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single-element and dual polarized patterns (Fig. 7 
and 8). The results are listed in Table 3. 


Test Results 


In general, the test parabola results checked with 
the predicted data. The half power beamwidth for 
the cut parabola ran approximately 7% higher than 
predicted. This increase was caused by the change in 
edge taper on the off-axis feed. The most significant 
results achieved by the technique were low cost, ac- 
curacy, and short construction time. The entire test 
including all calculations, construction, and measure- 
ments took only two days. 


Other Uses 


The Para-Shaper technique is not limited to the 
construction of parabolic reflectors. Other items such 
as dielectric lenses can be constructed. The shape of 
the cutting tool need not be limited to the parabolic 
shape. Zoned lenses can be constructed by properly 
shaping the cutting tool. The technique may also be 
adaptable to the testing of complex lens structures, 
such as those used in optics. 


Fig. 8: E-plane dual- 
polarized pattern. 
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For protection against 


PROBE DAMAGE 


— — 
‘ wa ‘ 
a the NEW. CINCH} GOLDEN "'D''*| , 
designed for high pe rforman e. 


: re reliability n aircraft, missiles 
° & and electronic equipment 
FEATURES: 


+ Closed Entry Contacts For 
Protection Against Probe Damage. 
« Monobloc Insulators 
¢ Low Engagement/Separation Forces 
e Go den lridite Finish to Meet 
i MIL Q-Q-P-416A, Type II Class 2. 
‘ * Insulators to Meet MIL-M 19833 Type GDI-30 
Or MIL-M-14E Type MDG 
e Fully Interchangeable With Standard "D 


oa CINCH ‘'D'' SUB-MINIATURE CONNECTORS* 


aaa 


For Commercial Requirements 


The CINCH 
STANDARD “D"* 


designed to withstand 

rigid environmental 

nditions imposed by 
Mititary Specs 


* Manufactured by agreement with Cannon Electric Company 


AVAILABLE NOW! 


Complete engineering data on both the Golden D Connector 
and the Standard D Connector is yours for the asking. 
Specification sheets and Catalog 100, cover Cinch Connectors. 
D Sub-Miniature, DPX and DPA types. Phone NE 2-2000 
today or write/wire: 


CINCH MANUFACTURING CORPORATION Circle 51 on Inquiry Card 


1026 South Homan Avenue « Chicago 24, Illinois 


Division of United Carr Fastener Corporation, Boston, Massachusetts “ 
Centrally located plants at Chicago, Illinois; Shelbyville, indiana; City of industry, California; St. Louis, Missouri. 


New Tech Data 


Microwave Equipment 


Thirty-two-page catalog from Lel, 
Inc., 380 Oak St., Copiague, L. L, 
N. Y., presents the Company’s prod- 
ucts in the microwave, r-f, and i-f 
fields. Included are: Mixer - pream- 
lifiers; Receivers, VHF Beacons; etc. 
nformation includes technical specs, 
mechanical details, and electrical data. 
Also available: preliminary specs on 
a Solid-state Microwave Local Oscil- 
lator and on Parametric Telemetry 
Preamplifier Model RA-1. Some specs 
for RA-1 are: passband, 225-260 MC; 
Gain, 30db nom.; 25 db min.; Noise 
figure, 1 to 2 db (depending on Varac- 
tor); Source impedance, 50 ohms; 
Load impedance, 50 ohms; and Power 
input, 115 v 60 CPS. Supplement to 
catalog No. 60 gives specs on several 
new products. 


Circle 160 on Inquiry Card 


ECM Equipment 


Special test and support equipment 
for ECM systems are featured in bul- 
letin 05260750-134 from General 
Electric Co.’s, Light Military Elec- 
tronics Dept., French Road, Utica, 
New York. Featured is a broad prod- 
uct interest—radar, sonar, communi- 
cations, navigation, missile guidance 
and infrared, and supporting facili- 
ties. Support equipment includes ECM 
preflight test sets, antenna coupler 
test sets, waveguide and coaxial test 
assemblies, tuner test sets, mainte- 
nance sets, serve-noise amplifier test 
sets, etc. 


Circle 161 on Inquiry Card 


RF Calorimeters 


Information on microwave calorim- 
eters and loads to measure and ab- 
sorb microwave energy between 1000 
and 75,000 MC in all ranges of power 
up to 50,000 wave. and 20 megawatts 
peak. Units are used for primary 
standards, functional test, quality con- 
trol, maintenance, and training. In- 
cluded is a sheet of formulaes used for 
calorimetric devices. Chemalloy Elec- 
tronics Corp., Gillespie Airport, San- 
tee, Calif. 
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Electron Tubes 


Short form catalog from Litton 
Industries, Electron Tube Div., San 
Carlos, Calif., lists (in tabular form) 
their Miniature Noise Sources; Kly- 
strons; Magnetrons; Duplexers and 
TR Tubes; TW Tubes; Backward 
Wave Oscillators; Carcinotrons; 
Crossed-Field Forward Wave Ampli- 
fier Tubes; Display Tubes; and Bar- 
ratron® Transmitting Tubes. Includes 
specs. 
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Application Notes 


Five application notes on Microwave 
subjects available from Hewlett-Pack- 
ard Co., 1501 Page Mill Road, Palo 
Alto, Calif. They are: 1: Note 21 
“Microwave Standards Prospectus”— 
standards, frequency, attenuation, im- 
pedance, and power. 2: Note 2 (re- 
vised) “Measuring Frequency from 
VHF up to and Above 18 KMC With 
Transfer Oscillator / Counter Tech- 
niques.” 3: Note 43, “Continuous 
Monitoring of Radar Noise Figures” 
—a discussion of theory of noise fig- 
ure measurements, and methods for 
measuring noise figure in operating 
radar systems. 4: Note 44A, “Syn- 
chronizing the 185A Oscilloscope”’— 
methods of synchronization to permit 
direct presentation of waveshapes up 
to 1 KMC. 5: Note 46, “Introduction 
to Microwave Measurements.” 
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Rotary Joints 


New 4-page technical bulletin de- 
scribes line of stock-design waveguide 
rotary joints. The 2-color, illustrated 
brochure has electrical and mechani- 
eal specs and ordering information 
for 24 models of rotary joints. (Cata- 
log RJ-60.) Microwave Development 
Laboratories, 92 Broad St., Babson 
Park 57, Wellesley, Mass. 
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Power Converter 


Information on a new power con- 
verter designed to supply 12 vde from 
a 6 v battery from Hoover Electron- 
ics Co., 110 West Timonium Rd., Ti- 
monium, Md. With input voltage 
nominally at 6.3 v, the unit can sup- 
ply output currents from 2 to 25 a at 
12.6 to 14.0 v. Two outputs are sup- 
plied—one filtered and one unfiltered. 
A ferrite choke is used in the filtered 
output to achieve low output noise 
levels for supplying transistorized re- 
ceivers. Amb. temp. range is —30 to 
+65°C. 
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Antennas 


Data sheets from D. S. Kennedy & 
Co., Cohasset, Mass., describe a mo- 
bile tracking antenna which is com- 
pletely self-contained. The dish of the 
antenna is permanently connected to 
the tower which is a part of the trail- 
er. The dish folds in a stow position 
when not in use—it uses an imported 
reflective plastic cloth. Also: informa- 
tion on a process for manufacturing 
antennas called “Spincasting.” The 
process gives an unusually high pre- 
cision surface for antennas by spin- 
ning resinous materials in standard 
dishes to form a perfect paraboloid. 
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ELECTRONIC INDUSTRIES - 


for Engineers 


Microwave Paths 


“Microwave Path Engineering Con- 
siderations” ($3.00) from Lenkurt 
Electric Co., San Carlos, Calif., talks 
about: “Route and Site Selection”’— 
Microwave paths, Sources of path 
data; Site Data; Path Profiles; “Radio 
Engineering” — Propagation; Free 
Space Attenuation; Terrain Effects; 
Atmospheric Effects; System Design 
Criteria; “Equipment including radio, 
antenna systems, waveguide, and r-f 
combiners,” and “Calculations for a 
Hypothetical Microwave System.” 
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Passive Repeaters 


“Passive Repeater Bearing Calcu- 
lations and Settings,” a 16-page tech- 
nical discussion of the calculations 
necessary to properly orientate a 
large microwave passive repeater, is 
available from Microflect Company, 
Inc., 3450 25th St. S. E., Salem, Ore- 
gon. The booklet also contains a 
graph for the selection of the proper 
passive repeater size to do a particu- 
lar job. 
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Microwave Equipment 


The standard and special products 
of Empire Devices Products Corp., 
Amsterdam, New York, are presented 
in catalog No. 604. Tech data is pro- 
vided for such items as Noise and 
Field Intensity Meters; Receivers; 
Impulse Generators; Broadband 
Power Density Meters; Balanced 
Crystal Mixers; Coaxial Attenuators; 
Power Dividers; Stub Tuners etc. 
(48-pages.) 
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Choppers 


Newly revised 4-page data sheet on 
VECO “Chopperette” which is non- 
hydroscopic, shock, vibration, and ac- 
celeration proof and meets MIL-E- 
5272C. Sheet gives details of opera- 
tion, electrical and matching charac- 
teristics, transformer coupling, and 
zener diode choice, circuitry and typi- 
cal applications. Data Sheet V383 B, 
Victory Engineering Corp., 521 
Springfield Rd., Union, N. J. 
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Thin Film Resistors 


Bulletin No. 10A from Film Resis- 
tors, Inc., P. O. Box 49, 242 Ridge- 
dale Ave., Morristown, -« Je. de 
scribes their ultra-pure pyrolytic 
carbon and vacuum deposited metallic 
thin film microwave resistors. Sheets 
include curves, outline drawings, and 
tech data. 
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. COMMUTATOR 
SINGLE POLE MULTIPLE.THROW COAXIAL 
( SOLID STATE (CRYSTAL) SWITCHES 


33 EOE | 
ee - SPST_-SPDT—SP4T-SPIOT (shown in Photo) 
OR ANY OTHER CONFIGURATION ON SPECIAL ORDER 


"THESE COMMUTATORS ARE 
PN.DISPEMSABLE FOR: 
* Antenna Lobing or Switching 


te AND MANY OTHER FUNCTIONS 
“WHERE” PRIMARY, CONSIDERATIONS ARE 7” 


e 2. High Speed—Faster than 1 musec © Low Operating 
e~ ° Broad sabectinnip ° Relicbility © light Weig 


“COAXIAL SWITCHES AVAILABLE FROM 10 MC TO 12 KMC AND. 
x “WAVEGUIDE SWITCHES AVAILABLE FROM “8. 2 TO 18 MC 


od 
Waveguide 
2h Crystal Detector 
: Mounts « 8.2 kmc 
to 40 kme. aluminum 
{ high tangen- 


© F tial sensi Horn Antennas 
« tivities Coaxial crystal detec- Linearly or ey 
? tor mounts « 50 mc polarized « 1 kme 
to 12 kmc to 40 kme 


WRITE FOR MORE DATA ON THESE AND 
OTHER NEW MICROWAVE COMPONENTS 
AMERICAN ELECTRONIC 


LABORATORIES, INC. 
121 N. 7th ST., 
PHILADELPHIA 6, PENNA. 


Investigate the opportunities at AEL for creative engineers 
In Canada contact: Conway Electronic Enterprises Regd., Toronto, Canada 
Circle 82 on Inquiry Card 
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Times produces more RG/U 

- type coaxial cables than any 
other manufacturer in the 
world—including many types 
unobtainable from other sources. 


‘To assure prompt deliveries, 
perpetual inventories of over 
125 RG types are maintained. 
Since Sales Department stock 
records itemize each reel, your 
inquiries and orders—even for 
unusual quantities and put-ups 
can be instantly serviced. 


Choose from the industry's most 
complete line of approved 
coaxial cable—or let Times’ 
Engineering Service assist you in 
developing coaxial cables to 
meet your specific applications. 


TIMES WIRE & CABLE DIVISION 


The International Silver Company 
WALLINGFORD, CONNECTICUT, U.S.A. 


Clip This Coupon To Your Calling Card or Letterhead 


Please rush FREE literature on: a me 
[-] Coaxial Cables 
[-] Data Transmission Cables 


[] Multi-Conductors & Hook-up Wire 
[7] For Info. Only §[[] Have Rep. Call 
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ACTUAL SIZE 


NEW SANGAMO RESIN-COATED 


type 
SILVERED-MICA CAPACITORS... 


are significantly smaller ...operate to +150°C...exceed 


proposed dipped-mica capacitor military specifications 


Sangamo experience with mica capacitors and years 
of engineering know-how and quality development un- 
derline two new Type D Resin-Coated Silvered-Mica 
Capacitors. Designed for operation at temperatures of 
+125° C and +150° C, both offer the advantages of 
radial leads, small size, full rated working voltage with- 
out derating, and a clean, moisture-sealed protective 
resin coating. Physical and electrical features of the 
Type D capacitor are ideal for etched circuits, high 
component-density equipments, missiles, computers, 
and instrumentation devices. Type D capacitors are 
available with characteristics C, D, E, or F, in nearly 
all capacitance values. 


Test these new Sangamo Type D Resin-Coated Silvered- 
Mica Capacitors — they more than meet proposed mili- 
tary specifications. Try them in your own circuits — 
they will fulfill all expectations of today’s most critical 
applications. Those who know capacitors choose 
Sangamo for outstanding performance and long life. 


... Type D Resin-Coated Silvered-Mica Capacitors are 
an important part of the transistorized circuitry of this 
Sangamo Type 460 Tape Transport System. Their small 
size, high-temperature performance, and reliability 
contribute materially to the transport’s recording uni- 
formity and play-back accuracy — 
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SANGAMO ELECTRIC COMPANY, Springfield, Illinois 


— designing toward the promise of tomorrow 
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after routing, 
clip and save 


ACTUAL SIZE 


Silvered-mica capacitors have achieved a reputation over 
many years of use for high stability and high reliability. 
Mica’s inherent low power factor, high dielectric strength, 
low dielectric absorption and high insulation resistance 
have made mica capacitors most desirable in electronic 


circuits where good stability with respect to temperature, 
frequency, and aging are required. 


But refinements of mechanical features were required for 
today’s high component-density equipment utilizing etched- 
circuit construction. Some of the requirements that led to 
development of the dipped mica capacitor were: 


1. A protective covering, that is thermally and mechan- 
ically rugged, impervious to moisture, and non inflam- 
mable. 


2. Radial leads for rapid assembly, rigid mounting, and 
cool operation. 


3. Small size and dimensional uniformity for more com- 
pact and standardized assemblies. 


A glossy surface to which dirt does not adhere and 
which also enhances appearance. 


Lower cost through improved automated manufactur- 
ing techniques. 


Considering these requirements, Sangamo has designed two 
new Type D resin-coated, silvered-mica capacitors. They 
have a better coating resulting from finer materials used 
in the dipping process, and also possess the excellent per- 
formance characteristics previously established by other 
types of Sangamo silvered-mica capacitors. 


MECHANICAL DESCRIPTION: The mica is carefully selected 
for electrical excellence and dimensional uniformity. The 
silver is screened on the mica and fired to effect a positive 
bond. A positive low-resistance connection is assured by 
clips and leads of tinned brass pressure clamped to the 
section. 


Good thermal shock characteristics, moisture resistance, 
and a glossy surface are provided by five separate resin 
coatings that do not appreciably alter the electrical char- 
acteristics of the silvered-mica section. 


OPERATIONAL PERFORMANCE: 


Type D capacitors are avail- 
able in two maximum tem- 
perature ratings, +125° C or 
+150° C. Both can be oper- 
ated at rated voltage with- 
out derating. 


The insulation resistance for 
capacitance values is shown 
in Figure I for +25° C, + 
125° C, and +150° C. 


These capacitors are available in C, D, E, or F character- 
istics over the temperature range of —55° C to +125° C 
or +150° C as shown in the following table: 
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a continuing series on technical topics 


of specific interest to engineers 


REFERENCE 


EE DATA FILE 


What constitutes a 
superior dipped-mica capacitor? 


— 


TABLE | 


Cha et Availahi, in Type D Resin-Coated, Sil . heave 
- - vered-Mica Capac 
— Availability 
Per Cent of Characteristic 


Temperoture 
Coefficient 


Characteristic 
ppm/* C 


+200 +0.5 All Values 
+100 +0.3 All Values 


—20 to +100 +(0.1 + 0.1 pf.) | Above 20 pf. 


Oto +70 | +(0.05 -+ 0.1 pf.)| Above 50 pf.) 


| 
| 
} 
j 


The moisture resistance is given as an insulation resistance 
greater than 10,000 megohms after a ten day cycle out- 
lined in Method 106A, Figure 106-1 of Mil-Std-202B. 


Thermal and immersion cycling is given as an insulation 
resistance greater than 10,000 megohms when subjected to 
temperatures between —55° C and +125°C or +150°C as 
outlined in Method 102A, test condition D and Method 
104A, test condition B of Mil-Std-202B. 


These capacitors will withstand a constant acceleration of 
20 G’s in accordance with Mil-Std-202B, Method 204A, test 
condition D. 


Values of Q at various frequencies are shown in Figure II. 


Type D capacitors can be 
stored at —55° C without in- 
jury. Case insulation strength 
is 200 per cent of rated volt- 
age. 


They will have an insulation 
resistance of 10,000 megohms 
at +25° C after an accele- 
rated life test of 2,000 hours 
duration at 150 per cent of 
rated voltage, at high am- 
bient test temperatures of +125° C or +150° C. 


Acceptable Quality Levels (AQL) of completed units are 
fully met using the sampling plan set forth in Mil-Std- 
105A. This limits visual and mechanical AQL to 1.5%; 
Electrical AQL to 0.65%; and environmental AQL to 2.5%. 


Sangamo also supplies the Type D as a non-standard ca- 
pacitor in accordance with special requirements. Where 
maximum dimensions are critical and military humidity 
specifications do not apply, Type D capacitors are avail- 
able with fewer resin coats. If circuit design requires a 
lower temperature coefficient, it can be provided when spe- 
cified. Where improved reliability is an important factor, 
Type D capacitors can be 100 per cent short-term, accele- 
rated life tested. In addition to straight lead design, Type 
D is also available with crimped leads which provide a 
positive stop when capacitors are mounted on etched-cir- 
cuit boards. 
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New Tech Data 


Pulse Transformers 


“Slabbed” circle cases for pulse 
transformers designed for ease of 
manufacture in the new Type 32Z 
Pulse Transformer series are listed 
in Engineering Data Sheet No. 40240, 
from Sprague Electric Co., 233 Mar- 
shall St., North Adams, Mass. They 
offer means of anchoring leads and 
quickly inserting transformer wind- 
ings, soldering the external leads to 
the ends of the windings, and pouring 
the encapsulating material. 
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Converter 


Data sheets from Vidar Corp., 2107 
El Camino Real, Palo Alto, Calif., 
describe the Vidar 250A and 250B 
ac-de Voltage-to-Frequency Convert- 
ers. These will develop output pulses 
at a rate precisely proportional to 
input de or ac voltages. The two 
models are distinguished by output 
frequency range, the V.DAR 250A 
bei a 0-100 kc unit—the VIDAR 
260B 0-10kc. For high accuracy in- 
strumentation, response is instantane- 
ous—a step change in the input 
causes a step change in frequency, 
delayed no more than the period of 
one cycle. A 5-position attenuator 
provides full-scale sensitivities rang- 
ing from 0.1 v. to 1000 vac or vdc. 
Voltage range and ac or de mode can 
be selected manually at the front 
panel or by remote switch closure. 
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Filters-High Q Coils 


New 1960-61, 16-page supplement, 
2-color, catalog offers complete infor- 
mation on Electric Wave Filters and 
High Q coils. An easy reference Re- 
actance-Frequency chart is also in- 
cluded. Also, information on Com- 
pany’s transformers, reactors, mag- 
netic amplifiers and pulse transform- 
ers. United Transformer Corp., 150 
Varick St., New York 13, N. Y. 
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Cleaning Ultrasonically 


Comprehensive information on the 
advantages of ultrasonic cleaning is 
contained in Bulletin 60-1, “How to 
Clean Ultrasonically with Self Tun- 
ing,” offered by Powertron Ultrason- 
ics Corp., Patterson Pl., Roosevelt 
Field, Garden City, N. Y. It provides 
a basic explanation of how ultrasonics 
works, what it can do to cut time and 
labor costs, and a guide to the selec- 
tion of tank and generator sizes for 
various jobs. A discussion of the 
Company’s new development, the Au- 
tosonic line of self tuning cleaners, 
is also included. A thorough chart- 
guide to the correct cleaning solutions 
and temperatures for ultrasonic re- 
moval of more than 20 different com- 
pe contaminants completes the bul- 
etin. 
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Regulated Power Supplies 


Power supplies connected in paral- 
lel to provide low-cost, regulated de 
power supply systems of greater 
power output and higher current rat- 
ings are described in Application Note 
DC400 from Sorensen & Co., (a sub- 
sidiary of Raytheon Co.) Richards 
Ave., So. Norwalk, Conn. It illus- 
trates the method of paralleling 2 MD 
supplies across a 115 vac line to 
double the current rating of the units. 
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Storage Oscilloscope 


Information and specs on a new 
wide-band, high frequency storage os- 
cilloscope which features a 10-MC 
bandwidth and a writing speed of 1,- 
000,000 in. a sec. is available from the 
Industrial Systems Div., Hughes Air- 
craft Co., P. O. Box 90904, Airport 
Sta., Los Angeles 45, Calif. The 
Memo-Scope oscilloscope is designed 
with plug-in amplifiers, 1-shot trigger 
circuits, delay lines and swing-out cir- 
cuit boards for maintenance access. 
The company used epoxy glass cir- 
cuit boards for high circuit stability. 
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Pressure Windows 


New 12-page brochure describes 
waveguide pressure windows, their 
applications and installation sugges- 
tions. Pressure windows are available 
as standard units to operate in from 
2.4 to 40 KMC are designed to serve 
increasing power handling require- 
ments over exceptionally wide temp. 
ranges. Window types covered are: 
flange-mounted glass-kovar; flange- 
mounted mica; pressure window- 
waveguide assemblies; and solderable 
windows (including the new flexframe 
construction) for sealing reference 
cavities, filters, etc. Microwave As- 
sociates, Inc., Burlington, Mass. 
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Components Catalog 


Twenty-page catalog includes illus- 
trations, technical information, per- 
formance charts on Anderson Solen- 
oids, coils, transformers and electrical 
components. Of special interest, in 
addition to their “Series D Solenoids” 
are the new “ME Series Miniature 
Solenoids.” Anderson Controls, Inc., 
9959 Pacific Ave., Franklin Park, III. 
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Gold Alloy Preforms 


Tech. data sheets on gold alloys 
and other semiconductor device alloys 
available from Alpha Metals, Inc., 
56 Water St., Jersey City 4, N. J. 
Gold 99.99+ pure alloyed with an- 
timony, silicon, germanium, gallium 
or tin is fabricated into spheres, foil, 
washers, discs, rectangles and squares 
for semiconductor devices. 
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ELECTRONIC INDUSTRIES - 


for Engineers 


Trimmer Capacitors 


Advance specs for a new line of 
miniature trimmer capacitors which 
include 4 models, each available for 
panel or printed circuit mounting. 
Capacitance ranges are 1 to 4.5, 1 to 
8.5, 1 to 12, and 1 to 18 uuf. Behind- 
panel lengths (overall lengths for 
printed circuit types) are 27/64, %, 
13/16, and 13/32 in. Q factor for all 
models is 500 at 50 MC; Temp. coeffi- 
cients are +50, +75 and £1.00. Corn- 
ing Glass Works, Corning, N. Y. 
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High-Frequency Bus Duct 


Application data, 30-663—for high- 
frequency bus duct, is contained in 
a new 12-page booklet available from 
Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. Descrip- 
tions, drawings, dimensions, specs, 
and engineering and test data give 
specific information needed to lay out, 
specify and install this type of bus 
duct. Applications of high-frequency 
bus duct include induction we 
systems, missile-launching sites, an 
air-frame and electronics manufactur- 
ing facilities. 
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Dielectric Ceramics 


Technical data on “The Use of Rare 
Earths and Their Allied Elements in 
Dielectric Ceramic Materials,” avail- 
able from Vitro Chemical Co., 342 
Madison Ave., New York 17, N. Y. 
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Military Components 


New edition of Military Compo- 
nents Catalog, No. 50A. This 36-page 
catalog can be considered a manual 
on U. S. Military specs covering those 
components which Ohmite manufac- 
tures. The catalog covers the latest 
versions of the following specs: MIL- 
R26, MIL-R-22, MIL-R-19365, MIL- 
R-93, MIL-R-9444, MIL-R-10509, 
MIL-R-19074; MIL-R-6749, MIL-R- 
6274, MIL-R-3965, MIL-R-5757, and 
MIL-R-6106. The catalog reduces the 
formidable maze of military specs to a 
fundamental basis that makes simple, 
the writing of “type designations” and 
the ordering of military components. 
Ohmite Mfg. Co., 3679 Howard St., 
Skokie, Ill. 
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VHF Power Generator 


Circuit details of a high-power, 
solid state VHF power generator are 
discussed in a new publication from 
Pacific Semiconductors, Ine., 12955 
Chadron Ave., Hawthorne, Calif. Con- 
tents of the brochure are limited to 
discussion and circuitry of a 250 MC 
2% w VHW power generator for 
which components are immediately 
available. A supplementary brochure 
discussing a 1 KMC UHF generator 
will be nee later this year when 
required components become available. 
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New from 
Sarkes Tarzian 


HIGH VOLTAGE 


Latest in the growing line of Sarkes SS i i ico rn Cart ri d iy £2 


Tarzian semiconductor devices are 
High Voltage Silicon Cartridge Recti- =< tifi 
fiers in two series. Each series includes ec ¥ ers 
18 different types with operating tem- 
peratures ranging from—55°C to 150°C 
ambient. The units feature low voltage ; (FERRULE MOUNTED SERIES) 
drop and low reverse current, : Operating Temperature Max. Ratings Half Wave 
: Range—55°C to 150°C Ambient Res. Load at 75°C Ambient 
s ’ MAX, 
Ferrule Mounted Series JEDEC $3. PEAK RECTIFIED. 
(S-5490 thru S-5507) 
1N1133 S-5490 


This high voltage series is equipped j 1N1134 S-5491 
with a ferrule type mounting of silver aes pn 
plated brass and is available in both 1N1137 $-5494 
hermetically sealed glass or phenolic 1N1138 
tubing. The units range in sizes from peeoot 
134” to 64%", have maximum recti- 1N1141 
fied DC output currents varying from aa 
45 to 100 milliamperes, and peak in- INT1Q3A 
verse voltage ranging from 1500 to Tites 
16,000 volts. iw bee 


1N1147 


_ 


RSRRSSRESSSRSSRRSale 


Axial Lead Series ‘| IN1t43 14000 


1N1149 , 16000 


(S-5518 thru $-5535) When ordering phenolic tubing as a substitute for glass tubing, add the letter 


“P” to S. T. Type No. 


This high voltage series is equipped 
with axial leads, with units ranging in 
size from 4” to 244” and lead lengths MAXIMUM RATINGS 
varying from 1” to 214". Peak inverse Operating Temperature Range —55°C to 150°C Ambient 
voltage starts at 1000 volts up to 10,000 a8 

volts, with maximum RMS input volt- TYPE yee | 'NVERSE 
age ranging from 420 to 7000 volts. , — 
Maximum average rectifying currents Y 1500 
at 25 degrees C vary from 70 to 250 
MA, and at 100 degrees C, from 25 to 
100 MA. 


Both series are immediately avail- 
able in production quantities! For 
additional information on the new 
Sarkes Tarzian High Voltage Silicon 
Cartridge Rectifiers, write Section 
5652C. 

Sarkes Tarzian is a leading producer 
of semi-conductor devices in produc- . 90000 
tion quantities, including silicon power 
rectifiers, silicon tube replacement rec- ” fer eapalive, caste, Gr Aetioaptoadn, domain Di omit ty 06 
tifiers, selenium rectifiers, modular 
silicon rectifiers and zener volt- 


age regulators. Application engi- SARKES TARZIAN, INC 
cf cy 


neering service is available with- PSNR aa 
: . orld’s Leading Manufacturers o' and FM Tuners e Closed Circuit TV Systems ¢ Broadcast 
out cost or obligation. Equipment e Air Trimmers ¢ FM Radios e Magnetic Recording Tape « Semiconductor Devices 


SEMICONDUCTOR DIVISION e BLOOMINGTON, INDIANA 
Jn Canada: 700 Weston Rd., Toronto 9 « Export: Ad Auriema, inc., New York 
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New Tech Data 


Waveguide Data Chart 


New Standard Waveguide Data 
Chart is a complete listing of wave- 
guide information. It features mili- 
tary as well as EIA designation num- 
bers, and shows virtually all required 
electrical as well as mechanical para- 
meters for all waveguides in use to- 
day. Some parameters covered are: 
cut-off frequency, theoretical attenua- 
tion for both brass and aluminum 
waveguides, theoretical CW power 
rating, and the waveguide wavelength 
from the lowest to the highest fre- 
quency in any given band. Mechani- 
cal dimensions are also given for all 
waveguides, along with their toler- 
ances. Also given is the Narda desig- 
nation number for each waveguide 
along with the EIA and military 
numbers. Narda Microwave Corp., 
ae ag Herricks Rd., Mineola, L. L., 
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Carrier System 


The General Electric TCS-600, a 
fully transistorized multiplex-carrier 
system designed to transmit from 1 
to 600 full duplex-toll quality-voice 
channels over a single microwave 
beam, is described in a bulletin from 
GE’s Communication Products Dept., 
Lynchburg, Va. Also available: bul- 
letins describing their Alarm/Control 
equipment for monitoring and fault 
location; their Dual-Beam Micro- 
wave; and their microwave terminal 
equipment. 
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Microwave Instruments 


Series of technical data sheets from 
Wave Particle Corp., Div. of Ramage 
& Miller, Inc., 3221 Florida Ave., 
Richmond, Calif., describes their line 
of microwave instruments. Included 
are: Traveling Wave Tube Ampli- 
fiers; High power Microwave Signal 
Sources; B.W.O. Microwave Signal 
Sources; and X-band Weather Radar 
Systems. Specs are included. 
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UHF-VHF Measurements 


A line of high-frequency measuring 
equipment and accessories for signal 
and pulse generation, impedance mea- 
surement, detection, modulation, at- 
tenuation, and transmission through 
shielded coaxial lines is presented in 
a brochure from General Radio Com- 

any, 275 Massachusetts Ave., Cam- 
ridge 39, Mass. The 12-page, 2-color 
bulletin (catalog type) contains specs 
—electrical, mechanical, etc.—on all 
the equipment. 
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System Engineering 


“Microwave System Engineering,” 
a 24-page booklet, from Sarkes Tarz- 
ian, Inc., East Hillside Drive, Bloom- 
ington, Indiana, is available to those 
requesting it on Company Letterhead. 
It provides basic information on the 
fundamentals of microwave propaga- 
tion and on the limitations imposed 
by the high frequency of the micro- 
wave spectrum. Information includes: 
Propagation Fundamentals; Fresnel 
Zone; Fading; System Planning; and 
Equipment & Site Selection. 
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Microwave Equipment 


Waveline, Inc., Caldwell, N. J., of- 
fers several items of interest to micro- 
wave engineers: A 4-page brochure, 
“WR-51 Test Equipment”—a compila- 
tion of 60 waveguide instruments for 
use in the WR-51 waveguide size; a 
4-page brochure, “Coaxial Microwave 
Filters”—5 representative types of 
coax microwave filters with tech data; 
a data sheet describing their Model 
609 Variable Fixed Attenuator (X, 
and K, band); Description of a two 
section coaxial filter, 90116 (3.5 to 
4.0 KMC); and information on a new 
product, “Coaxial Wavemeter” includ- 
ing tech data. 
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Waveguide Assemblies 


Catalog # TL 601 from Technicraft 
Div. of Electronic Specialty Co., 
Thomaston, Conn., describes the com- 
pany’s products including: rectangu- 
lar and circular waveguides, Broad- 
band Ridge Waveguides; Flexible and 
Rigid Waveguide assemblies; Mixers, 
Duplexers; Matched Tees; Direction- 
al and Bi-directional Couplers; Short 
Slot Hybrids; Coaxial Adapters; 
Crystal Holders; Attenuators; Discon- 
nects and Quick Clamps; Tuners; 
Loads, Phase Shifters; Antenna Feeds 
and Ferrite Devices. 
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Microwave Ferrites 


Microwave Ferrites produced by In- 
diana General Corp., General Cer- 
amics Div., Keasbey, New Jersey, are 
featured in bulletin No. 259. It con- 
tains a microwave ferrite application 
chart and a table of magnetic prop- 
erties. The inside spread features 
curves of magnetic and dielectric 
properties vs frequency. Also avail- 
able: Bulletin 18 (Indox permanent 
Magnets) ; Catalog 20 (Alnico V load 
Isolator Magnets); and Engineering 
Bulletin 353 (Indox VI magnets for 
TWT’s). 
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for Engineers 


Microwave Diode Handbook 


Microwave diode handbook (50¢) 
from Sylvania Electric Products, Inc., 
100 Sylvan Road, Woburn, Mass., in- 
cludes: “Theory of Microwave Crys- 
tals’”—physical design, general char- 
acteristics, mixer crystals, detector 
crystals, harmonic generation, and 
balanced sideband modulator; “Phys- 
ical Testing”; “Application Testing” 
—generator impedance, power level 
of mixer, reverse polarity, coaxial vs. 
waveguide design, matched pairs, 
crystal burnout, temperature effects, 
ete. (42-pages.) Also available: the 
1960 edition of “Sylvania Microwave 
Diodes—Characteristics and Replace- 
ment Guide,” and 2 booklets listing 
microwave tubes and other products 
by frequency bands. 
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Microwave Oscillators 


Bulletin 814-A from Laboratory For 
Electronics, Inc., 1079 Commonwealth 
Ave., Boston 15, Mass., describes 
Series 814, high-power, ultrastable, 
tunable, microwave oscillators. It in- 
cludes features, description, and ap- 
plications. Bulletin is illustrated with 
graphs, tables and specs. Also avail- 
able: Bulletin 820 XLK on the Series 
820 XLK Ultra Stable Microwave Os- 
cillators; a bulletin on the Epsi-Line 
Microwave components, and bulletins 
on Microwave Spectroscopy and the 
MTI Radar Test Set. 
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Antenna Pattern Analyzer 


Brochure form the Bendix Corp., 
Radio Div., Baltimore 4, Md., features 
Antenna Pattern Analyzer AN/ASM- 
13. The system features direct record- 
ing of radar antenna patterns quick- 
ly and precisely. It is an airborne sys- 
tem that can be used with any ground 
radar to provide permanent graphs 
of the antenna pattern. Items for 
which data can be provided are: beam- 
width, side lobe levels, dead spots, 
general beam shape, beam pointing 
accuracy, the effect of frequency 
changes or adjustments to the radar 
structure, and interference. 
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Microwave Links 


Four-page leaflet from Pye Tele- 
communications Ltd., Newmarket Rd., 
Cambridge (England), features their 
TV microwave link equipment Type 
PTC M1000. The unit is a long-range 
microwave equipment suitable for the 
transmission of monochrome video- 
signals simultaneously with high fi- 
delity audio signals. Output power is 
1 watt. 


Circle 198 on Inquiry Card 


November 1960 


Versatility Plus... 
A partial list of small discs and rods, all with identical charac- 
teristics 

Temperature Coefficient (25°C) —3.8% "s 

Beta Value (37.8°C / 104.4°C) 3500°K 

Ratio (37.8°C / 104.4°C) 7.3 


Thickness 
(Inches) 


Diameter 
(Inches 


L0503-312-73 0.050 0.030 


L0903-100-73 0.100 
L0903-312-73 
L0909-623-73 


L2003-62-73 

L2006-112-73 
L2006-125-73 
L2006-143-73 
L2008-168-73 
L2008-187-73 


L3006-62-73 

L3008-125-73 
L3008-156-73 
L3018-187-73 


L060637-168-73 
L060637-3120-73 
L060437-6234-73° | ' 


Keystone 
Type Number 


Resistance 
25°C 


Rod, 0.060” square, 
¥," Length. 


Special Mounting Requirements 

Thermistor applications often dictate special mounting require- 
ments. As a result, Keystone units are supplied with many types 
of special lead assemblies, mounting tabs, heat dissipating fins. 
Units are mounted in probes and transistor type cans, attached 
to plates and metal parts of wide variety. 


Keystone has the experience (over almost a quarter of a 
century), the knowledge and production capability to han- 
dle your thermistor requirements in any quantity—of any 
type and size. 

Because of unsurpassed quality control, your tolerance 
specifications are acceptable to + 2% on resistance value 
and Beta value (in fact, we maintain a + 2% production 
tolerance on the material constant of all Keystone ther- 
mistors regardless of resistance tolerance). All parts can 
be supplied in pairs or sets matched closely in resistance- 
temperature or voltage drop characteristics. 

We can supply discs, washers, rods, beads and special 
shapes including washer segments, square rods, rectangular 
wafers, square wafers, etc. Our experienced sales staff and 
engineering and research and development organizations 
are available for consultation. Write us or call today. 
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CARBON COMPANY 
RESISTOR DIVISION e St. Marys, Pa. 
Telephone: Terminal 4-1591 
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TRANSMITTER 


L Band CW Transmitter Assembly 
feaures: Number of transmitters, 2; 
Frequency, transmitter No. 1, 990 Mc 
“+ 10 Mc — transmitter No. 2, 1800 
mc + 10 mc; stability, + 3 mc, A T 
= 70°C; power output, 5 w Peak, 
50% duty cycle; modulation, square 


ee 


wave, transmitter No. 1, 700 cps nom- 
inal — transmitter No. 2, 900 cPs 
nominal; cooling, forced air provided 
within assembly; packaging, pressur- 
ized for 300,000 ft.; input voltage, 24 
— 380 vde @ 3 a, 6 vde @ 3.5 a; 
weight (max.), 19% lbs. Environ- 
mental specs: Temperature, —20°C 
to +80°C; vibration, 0.25 in. 20 — 
48 cps, 17 g, 48 — 2000 cps; shock, 
50 g 3 axes; and acceleration, 50 g 3 
axes. ACF Electronics Div., ACF 
Industries, Inc., 11 Park Place, Para- 
mus, N. J. 
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THREE-PORT CIRCULATORS 


Miniaturized 3-port circulators for 
UHF, L and S-bands, come in 4 basic 
designs covering 800 to 4000 mc with 
operation over 10% bandwidths in 
each range. Each provides less than 
4 db insertion loss and min. isolation 
of 20 db. vswRr on all units is 1.25 
max. A feature of the L and S-band 
units makes it possible to mount them 
within external magnetic fields or 
close to ferrous metals without affect- 
ing operating characteristics. All have 
Type N female connectors and can 
handle peak power of 5 kw and ave. 
power of 5 w. Use of Type HN con- 
nectors in the 800 to 1700 mc range 


makes possible handling capabilities 
of up to 100 kw. They have broad 


operating temp. ranges. Special Mi- 
crowave Device Operations, Raytheon 
Co., 130 Second Ave., Waltham 54, 
Mass. 
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WAVEGUIDE TERMINATIONS 


New C-Band and XB-Band Water 
Loads, liquid-cooled, waveguide termi- 
nations, cover 5.8 to 8.2 KmMc (Model 
187B-C) and 7.0 to 10.0 kmc (Model 
1 1878-XB). These are precision de- 
vices suited for Calorimetric r-f power 
measurement as well as straight for- 


ward dummy loads. It combines low 
r-f radiation and VSWR (max. VSWR of 
1:10 and typical values of 1:05) with 
max. reliability and power capability. 
Unpressurized, Model 187B-C can be 
operated at ave. 5 kw or peak 500 kw, 
Model 187-XB is rated at 3 kw ave. 
or 300 kw peak. Both can be pressur- 
ized to 45 psig for operation at higher 
levels. SL, S and X-Band Water 
Loads are also available for 1.7 to 2.6 
KMC, 2.6 to 4.0 KMC and 8.2 to 12.4 
KMC applications. Sierra Electronic 
Corp., Menlo Park, Calif. 
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ISOLATOR ELEMENTS 


Models 200, 210, 220, 230, 240, 250, 
Y-circulator or isolator elements, 
available at a specific frequency in 
the VHF-UHF region with these char- 
acteristics: Band (Mc), 200-800; Max. 
isolation (db), 40; Max. loss (db), 
0.5; VSWR max., 1.1; Approx. Peak 
power (kw), 20; and Amb. temp., 20 
to 23°C. They will provide 20 db of 
isolation, with insertion loss not ex- 
ceeding 1.0 db, over a frequency band 
of fmx = 1.3 to 1.5 times fmm if a 
variable magnetic field is applied. The 
vswR over this band is not greater 
than 1.3. For a fixed magnetic field, 
the 20 db—isolation bandwidth de- 


creases to the order of 9 to 12% of 
the center frequency. Electro or 
permanent magnets can be supplied. 
Electronic Communications, Inc., Re- 
search Div., 1830 York Rd., Timonium, 
Md. 
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STORAGE TUBE 


New direct-view storage tube, type 
WL-7268, incorporates 2 writing guns 
and a viewing gun system producing 
a bright, non-flickering, uniform dis- 
play over a 4 in. dia. area. Two elec- 
trostatically focussed and deflected 
writing guns permit independent, si- 


multaneous writing of 2 signals. Per- 
formance characteristics of the tube 
include brightness up to 2500 ft.- 
lamberts with 10,000 v. applied to 
the phosphor, good resolution of half- 
tone displays, and excellent display 
uniformity. The writing speed of 
36,000 in./sec. is sufficient to freeze 
high frequency transients, and stor- 
age time is long enough for examin- 
ing and recording the display. Max. 
dia. is 5% in.—length is 15% in. 
Westinghouse Electronic Tube Div., 
P. O. Box 284, Elmira, N. Y. 
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NOISE FIGURE BRIDGE 


The Auto-Node, a flexible auto- 
matic noise figure bridge for simpli- 
fied, automatic noise figure meter dis- 
plays, features a small (probe size) 
temp. modulated resistor as a noise 
generator. Characteristics: Sine wave 
temp.-modulation at a 10 CPs rate 
with temp. excursions between 300° 
and 400°K; small vswr variations 
during modulation (less than 2 parts 
in 1000); useful freq. range of noise 
generator from 2 to 2000 mc. High- 
gain, low-noise post amplifier has 
noise-figure stability better than 3.5 
db (matched). Gain raises input 
noise to 10 v. after final detection. 


Bandwidth is 2 mc (supplied with 1 
of 3 center freqs.: 30, 60 and 70). 
Measurements are to within 0.2 db 
accuracy (gain or less measure- 
ments). Kay Electric Co., Maple Ave., 
Pine Brook, N. J. 
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in the interests of more stable telemetry power. . . 


VAP-AIR 5-VOLT D.C. POWER SUPPLY 


Compact, low-voltage, low-current refer- 
ence power supply for airborne telemeter- 
ing transducer circuits. 


Assures highly stable voltage regardless of 
input and load variances over a wide 
operating temperature range. 


Regulator incorporates minimum number 
of components to achieve optimum per- 
formance, highest reliability. 


ACTUAL SIZE 


o 
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VAP-AIR . . . SPECIALISTS IN AIRCRAFT BRIEF SPECIFICATIONS 


THERMAL CONTROLS FOR NEARLY 20 YEARS Input Voltage 22 to 29 Volts D.C. 

Entire systems and a complete line of sensors, Maximum Input Transient £0 Nule ebave zero level, 10 to 20 millisec- 
cooling effect detectors, electronic controls and 4.975 to 5.000 Volts D.C. under all conditions 
precise voltage regulators, electro-pneumatic and of line load, and temperature variations 
electro-mechanical valves, advanced hot-air in- © to 100 milliamps 

line valves and pressure regulators, electric pope: A get eames under input tran- 
power controllers and heat exchange equipment Ambient Temperature Range... —65°F. to +185°F 


—for aircraft, missiles and ground support. (can be furnished to 212°F.) 
Altitude 100,000 feet 


Dimensions 12" by 12" by 112" 
Weight 5 ounces 


for complete technical Please send me more information on the Vap-Air 5-Volt 
information and D.C. Power Supplys. 
applications write: 

NAME 


VAP-AIR THE AERONAUTICAL DIVISION OF 
VAPOR HEATING CORPORATION, Dept. 61-K Firm 
80 East Jackson Bivd., Chicago 4, Illinois 


ADDRESS 


New York e¢ St.Paul « Denver ¢ Washington 
Philadelphia « Seattle « San Francisco « Houston CITY, ZONE, STATE 
Richmond ¢« Los Angeles « St. Louis 
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VOLTMETER 


New Model 300-G Precision Elec- 
tronic Voltmeter features 1% accu- 
racy over the entire meter scale from 
1 mv to 250 v. from 20 cps to 20 KC. 
Accuracy is better than 2% to 1000 
v. and for the wider band of 10 cps 
to 250 kc. Voltage coverage is from 


1 mv to 1000 v. in 6 decade ranges. 
Shaped pole pieces are used to achieve 
a logarithmic characteristic over a 10 
to 1 voltage range. The 5-in. mirror- 
backed scale with a 10 to 1 range 
has a 10% extension at both ends to 
reduce the amount of switching neces- 
sary when working at or near the end 
points of the scale. Basic meter error 
is less than +0.5% at all points. In- 
put impedance is 2 megohms shunted 
by 15 pf, except 25 pf on the lowest 
voltage scale. Ballantine Laboratories, 
Boonton, N. J. 
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BROADBAND TERMINATION 


Addition to the Half-X Component 
line, a broadband termination for 
0.900 by 0.200 in. ID waveguide. This 
absorbing load exhibits a vSwrR of less 
than 1.03:1 from 8.2 to 12.4 KmMc. 
Max. power dissipation is 1 w ave. 
making the termination suitable for 
most low power design measurements 


F 


and production testing. Measuring 6 
in. in length, cast aluminum con- 
struction results in a rugged yet 
light device. Flanging consists of a 
centered UG-67/U configuration. Tur- 
bo Machine Co., Lansdale, Pa. 

Circle 206 on Inquiry Card 
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MICROWAVE MODULATOR 


New high power microwave modu- 
lator, Model 10002, accommodates 
any of 76 magnetrons, covering 5,400 
mc to 35,000 mc, with peak outputs 
from 20 kw to 500 kw. It is com- 
plete, compact, and self-contained, in- 
cluding high voltage power supply, 


pulse generator, meters, viewing con- 
nectors for all principal parameters, 
controls and protective circuits. High 
voltage power supply is continuously 
variable from 0 to 8 kv at 200 ma; 
pulse power output is 37 kv at 40 a 
max.; magnetron filament supply is 
continuously variable from 0 to 20 v. 
at 16 a. The pulse generator is free 
running and continuously variable 
from 180 to 3,000 pulses/sec. Stand- 
ard pulse width is one usec. The 
Narda Microwave Corp., 118-160 
Herricks Rd., Mineola, L. I., N. Y. 
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TRANSFORMER CASES 


Glass epoxy laminated cases are 
used to eliminate metal cans or pot- 
ting molds in the encapsulation of 
high temperature transformers. The 
two halves are bonded together with 
the winding enclosed and the case is 
filled with potting compound. Simpli- 
fied procedure reduces steps in pot- 


ra 8 


ting, reduces weight of the unit, elimi- 
nates rejects due to thin spots. Thin 
wall, glass reinforced, laminated cases 
are available in all temperature 
classes. Stevens Products Inc., 86-88 
Main St., East Orange, N. J. 
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PHASELOCK RECEIVER 


Model 90708 Phaselock Receiver 
provides sensitivity and flexibility for 
tracking of low level signals. Elec. 
specs: Input freq., 860-962 mc, Input 
impedance, 50 ohms; Input noise fig., 
8 db max.; I-f bandwidth, 1000 cps; 
Sensitivity (Loop S/N = 1.4)—Noise 


bandwidth at —150 dbm = 20 cps 
acceleration capability = 57 ft/sec’; 
Doppler tracking range, 72 KC; Man- 
ual acquisition tuning range, 72 KC; 
Zero input signal tracking filter drift, 
8°/sec; Doplar output—Balanced out- 
put, 500 ohms impedance level 2.8 v 
RMS—100 ohms impedance level 3.3 v. 
RMS. Mech. specs: Drawers, standard 
19 in. wide rack mountings, drawers 
on slides; Ht., standard 6 ft. rack; 
weight, 360 db (approx). Resdel En- 
gineering Corp., 330 So. Fair Oaks 
Ave., Pasadena, Calif. 
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SPECIAL PURPOSE FILTERS 


A line of special purpose for te- 
lemetering, band pass, high and low 
pass, amplifier, discriminator and 
aircraft glide slope indicator appli- 
cations. All units in line are her- 
metically sealed, and are designed in 
accordance with MIL-F-18327A. They 


} 


i 
; 
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are built on special order. Detailed 
specifications available including 
bandwidth data and attenuation 
curves. Chicago Standard Transfor- 
mer Corporation, 3501 W. Addison 
Street, Chicago 18, IIl. 
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Standard types of Alite high 
voltage bushings are available in 
various sizes and configurations. 


INSIDE LOOK AT ALITE— 


« ALITE HIGH ALUMINA 


Fact-packed, _ illustrated 
Bulletin A-40 gives vital 
technical data and product 
information. Write today. 


ELECTRONIC INDUSTRIES + November 1960 


In all phases of planning for ceramic-to-metal seals— 
from design to finished assembly—you can rely on 
ALITE for the know-how and “do-how” required to 
produce highest quality ceramic-metal components 

for critical applications. 

High alumina Alite is the ideal material for making 
rugged, high performance hermetic seals and bushings. 
It has superior mechanical strength, high temperature 
and thermal shock resistance, plus reliable electrical 
characteristics. Our complete high temperature 
metalizing and bonding facilities assure delivery of 
the finest seals available—mass-spectrometer tested 
for vacuum-tightness. 

Please contact us for valuable performance data 

and information regarding ceramic-to-metal 
applications . ... no obligation. 


New York Office 
60 East 42nd St. 
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POWER RESISTOR 


Type RH-5 wire wound, precision 
power resistor for problems where 
power and heat dissipation are com- 
plicated by miniaturization require- 
ments. RH-5 is a 5 w resistor sealed 
in silicone and inserted in a radiator 
finned aluminum housing. It meets 


ee 
: ae See | 
MIL-R-18546B. It is impervious to 
moisture and salt spray. Type RH-5 
measures 0.600 x 0.334 in.; has a re- 
sistance range from 0.5 ohm to 20K 
ohms. Tolerance range is 0.05%, 
0.1%, 0.25%, 0.5%, 1% and 3%. 
Temp. coefficient is 0.00002/°C. It has 
welded construction from terminal to 
terminal. Max. operating temp. is 
275°C. When mounted on a heat 
sink, it is rated at full power up to 
100°C., derating to 0 at 275°C. Free 
air rating is full power up to 25°C., 
derating to 0 at 275°C. Dale Prod- 
ucts, Inc., Box 136, Columbus, Nebr. 
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THERMISTORS 


Midget bead thermistor for mea- 
suring temperature on the inside 
and outside surfaces of the Polaris 
and Atlas missiles is 0.010 inches in 
diameter and is mounted on a wire 
0.001 inches in diameter. Made of 
manganese nickel oxide, the thermis- 
tors can be used in medical applica- 
tions inside a hypodermic needle to 
measure blood temperature. They 
are also used in radio frequency 
power measurements in the micro- 


wave field and in the measurement 
of low gas pressures. They can mea- 
sure temperatures ranging from 
—76°F to 572°F. Gulton Industries, 
Inc., 212 Durham Avenue, Metuchen, 
N. J. 
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CRYSTAL MOUNTS 


New line of coaxial crystal mounts 
accommodate almost all types of co- 
axial semiconductors and provide a 
wide range of connector types, fre- 
quency ranges, and other character- 
istics. Four basic types of mounts 
hold the ceramic cartridge, small and 


large coaxial, and tri-polar types of 
crystals. They are equipped with a 
choice of N, BNC, TNC, C or HN 
male or female input connectors and 
BNC, TNC, or Microdot output con- 
nectors. Internal de returns cover 
from 30 to 13000 mc. Padded mounts, 
with attenuators built into the input 
can be supplied to provide a low in- 
put can be supplied to provide a low 
vswRr. Where max. sensitivity is re- 
quired, mounts tuned to a particular 
octave are also available. Microlab, 
570 W. Mt. Pleasant Ave., Livingston, 
N. J. 
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TELEMETRY TRANSMITTER 


TR-10 is a transistorized FM te- 
lemetry transmitter for FM/FM and 
PCM systems. Specifications include: 
2.5 w output with true ™M modula- 
tion over complete 215-265 Mc teleme- 
try band; 99.9% reliability for 500 
hrs.; modulation freq. response +2 
db from 3 cps to 300 kc; vibration- 
induced noice less than 1.5 Kc devia- 
tion at 20 G’s from 20 cps to 2000 
CPS; modulation linearity less than 
1% from straight line at 125 kc de- 


la alt le . 


viation. It qualifies to radio noise 
spec MIL-STD-442, is hermetically 
sealed and exceeds military environ- 
mental specs including MIL-E-5272. 
United Electro-Dynamics, Inc., 200 
Allendale Rd., Pasadena, Calif. 
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DIGITAL DATA SYSTEM 


Airborne Digital Data System, 
Mode! ADS-1 is for missile applica- 
tion to convert system parametric 
voltage measurements to a digital 
equivalent for use with FM-Telemetry 
systems, magnetic or paper tape re- 
corders. It features a digital “yes-no” 


type of information. Includes input 
multiplexing, analog to digital con- 
verter, output switching, channel iden- 
tification and parity checking. It has 
12 channels. Sampling rate is 120 
samples/sec., conversion accuracy + 
0.2% over operational temp. range, a 
10 mv resolution and repeatibility and 
weighs 9.5 lbs. Full scale inputs of 
—5 to +5 v. at input impedances of 
greater than 10 megohms dc and 1 
megohm, 60 cps ac standard. Inter- 
Mountain Instruments Br., Curtiss- 
Wright Corp., Electronics Div., P. O. 
Box 8324, Albuquerque, N. M. 
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POTENTIOMETERS 


New multigang configurations of 
\% in. dia., precision wire-wound po- 
tentiometers and trimmers, for mis- 
sile and airborne use. Standard con- 
figurations include up to 6 gangs, 
servo or bushing mounted, with choice 
of ball or jewel bearings. The 
“ACEPOT” potentiometers feature 
standard linearity of 0.3%, while the 
“ACETRIM” trimmers provide 3% 
linearity. The “ACEPOTS” are avail- 
able in standard resistance from 100 


ohms to 250K; the “ACETRIMS” 
from 2 ohms to 250K. Power Ratings 
are up to 2.5 w at 65°C; maximum 
operating temperature is 150°C. Ace 
Electronics Assoc. Inc., 99 Dover St., 
Somerville 44, Mass. 
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PUTTING MAGNETICS TO WORK 


How to build a better (audio signal) trap! 


Magnetics Inc. permalloy powder cores give filter designers new attenuation 
and stability standards—and miniaturization to boot! 


The art of trapping unwanted frequencies has been 
advanced during the past year with a succession of im- 
provements in molybdenum permalloy powder cores by 
Magnetics Inc. Most audio filter designers now work 
with smaller cores, more stable cores and cores whose 
attenuation characteristics are ultra-sharp. Do you? 


Do you, for example, specify our 160-mu cores when 
space is a problem? With this higher inductance, you 
need at least 10 percent fewer turns for a given inductance 
than with the 125-mu core. What’s more, you can use 
heavier wire, and thus cut down d-c resistance. 


What about temperature stability? Our linear cores are 
used with polystyrene capacitors, cutting costs in half 
compared to temperature stabilized moly-permalloy cores 
with silvered mica capacitors. Yet frequency stability over 
a wide swing in ambient temperatures is increased! 


ELECTRONIC INDUSTRIES + November 1960 


And what do you specify when you must rigidly define 
channel cut-offs, with sharp, permanent attenuation at 
channel crossovers? Our moly-permalloy cores have vir- 
tually no resistive component, so there is almost no core 
loss. The resultant high Q means sharp attenuation of 
blocked frequencies in high and low band pass ranges. 


Why not write for complete information? Like all of our 
components, molybdenum permalloy powder cores are 
performance-guaranteed to standards unsurpassed in the 
industry. Magnetics Inc., Dept. EL-82, Butler, Pa, 
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Topo (xa) 


hee (OMA) 


General Electric 2N396A and 2N526 
transistors feature guaranteed 


maximum high temperature I. 
and minimum low temperature h. 


A WELL-CHARACTERIZED SWITCH AND AMPLIFIER FOR MILITARY USE 
WITH EXTREME STABILITY PROVED BY 10,000-HOUR LIFE TESTS 


These two do the tough jobs—a fact demonstrated 
by their use in dozens of different missiles. 
Reliability and uniformity of parameters are 
enhanced by a 100°C bake on 100% of all 
manufactured product. All units also undergo 
a hydraulic pressure test to insure against 
leaks. Gettering guards against entrapped 
moisture and provides unusual stability of 
parameters. 


USN 2N396A 


Method B life-test of MIL-S-19500 assures 
exceptional reliability for General Electric’s 
USN 2N396A. Life-test reliability is the highest 
for any transistor now covered by military 
specifications. The G-E USN 2N396A is guar- 
anteed to have extremely low failure rates, 


2N396 EXTENDED LIFE TEST STABILITY 


Pg=200 mw a 25°C 
Somple=110 UNITS 


95th Percentile 95th Percentile 


Median 


Sth Percentile 5th Percentile 


@-5 UNITS 


@=5 UNITS 


1,000 
LIFE TEST HOURS 


95th Percentile 95th Percentile 
Median Medion 
5th Percentile 5th Percentile 


5,000 
LIFE TEST HOURS 


° 1,000 


being required to meet acceptance criteria 
roughly equivalent to 0.65 AQL. Compare this 
with the AQL’s of 4.0 and 6.5 generally used 
for life assurance in MIL specs. 


USN 2N526 


The Navy specification for General Electric’s 
2N526 reflects the outstanding characteristics 
of this transistor type. Among the features 
which contribute to its superiority are high 
dissipation (225 mw), 100°C maximum storage 
temperature and hr: from 53 to 90. 


See your General Electric Semiconductor Dis- 
trict Sales Manager for complete specifications. 
General Electric Company, Semiconductor 
Products Dept., Electronics Park, Syracuse, 
New York. 


2N526 EXTENDED LIFE TEST STABILITY 


Pg=200 mw o 25°C 
t Somple = 7! UNITS 
95th Percentile 
95th Percentile 


Medion Medion 


Sth Percentile 5th Percentile 
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Scope at left shows high-temperature Ico trace with 
transistor immersed in mineral oil at +70°C. 
Scope at right shows low-temperature hr: with 
transistor packed in dry ice at approximately 
—55°C. Scales: Ico — vertical scale 10 micro- 
amps./cm., voltage scale 2 volts/cm.; hr — 
base drive 50 microamps./step, vertical scale 1 
millamp./cm., horizontal scale 2 volts/cm. 


MAXIMUM RATINGS (25°C) ELECTRICAL CHARACTERISTICS 


25°Ch h 
Vcso Veer Veso 25°C Max. leo 70°C Max. Ico min. " . an 


2N526 -45°** — 30 15 —10ua @ —30V —220ua @ —30V 27 (~25°C) 
2N396A — 30 —20* —20 — 6a @ —20V —120ue @ —20V 20 (55°C) 


* 


Vceo 
**Mil Version 150 mw ***Mil Version —30V 


For fast delivery at factory low prices, call your authorized General Electric Distributor. 


GENERAL @ ELEcTRIC 
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Products 


CRYOGENIC COOLER 


Model FW-22 Cryogenic Cooler, for 
cooling dewar-type infrared detector 
cells with liquid nitrogen, liquid oxy- 
gen, or liquid air, will operate for 22 
hrs from filling, 16 hrs after 24 hrs 
standby, or proportionate times up to 
82 hrs total. It uses the natural pres- 


sure build-up from thermal leakage 
or the residual pressure of filling op- 
eration to provide driving power to 
force liquid from the storage con- 
tainer to the cooling head. Self-limit- 
ing flow provides operation over a 
wide range of differential pressures 
using only an on-off control. Unit 
may be operated at reduced exhaust 
pressures to obtain colder temp. (down 
to 63°K with liquid nitrogen). Vari- 
ous cool-down times and operating 
times are possible. ITT Laboratories, 
3700 E. Pontiac St., Ft. Wayne, Ind. 
Circle 217 on Inquiry Card 


KNOB FAMILY 


New family of molded push-pull 
and lid knobs. This 2-member family 
—#236 and #237—combines a smart 
angular contour and crowned top sur- 
face with functional design for a 
variety of pushing and lifting appli- 
cations. Difference is that the #237 
is molded in % scale, so the two may 
be matched whenever 2 sizes are re- 
quired. The #236 measures slightly 
less than 2 in. across the top and is 


ELECTRONIC GENERATORS 


we TYPICAL SPECIFICATIONS 
Powers From (Model 250 Illustrated Above) 


eaioaees Fixed Frequency 400 C.P.S. 
Accuracy 25% 
oo ; ..Less than 1% 
Regulation... Less than 1% 
ae Output Power 250VA 
Powers From Variable Frequency 350-450 CPS 
6VA-1500VA External Freq. Range... 50-4000 CPS 
Output Voltage 0-125V RMS 
Mounting Desk Top or 
834” x 19” 
Rack Panel. 


emer e HIGHER POWER UNITS 
Powers From TO ORDER 
QVA-2250VA 


— e FREQUENCY ACCURACIES ae 
ss AVAILABLE TO .001% 
@eeeoeeoeeeesvedesceW@e*#eess¢eeeee8teeees @ ; 
OFF THE SHELF DELIVERY ON MANY OF THE MODELS LISTED BELOW: es 


#7 


3 
Model 1040 (1, 3VA) Model 1040-2 (22, 6VA) Model 1040-3 (3, 9VA) & 
i 


Model 1040A (12, 8VA) Model 1040A-2 (20, BVA) Model 1040A-3 (32, 24VA) 

Model 1500 (12, 20VA) Model 1500-2 (2, 40VA) Model 1500-3 (32, 60VA) 
available with % in. to % in. D. 
tapped brass inserts and same size 


Model 150 (12, 160VA) Model 150-2 (22, 320VA) Model 150-3 (3, 480VA) 

Model 250 (12, 250VA) Model 250-2 (22, SOOVA) Model 250-3 (32, 750VA) 
WRITE FOR DESCRIPTIVE BROCHURES AND PRICES protruding studs. The #237 has a 
1% in. D. top and offers a choice of 


Model 750 (12, 750VA) Model 750-2 (22, 1500VA) Model 750-3 (32, 2250VA) 
INDUSTRIAL TEST EQUIPMENT CO. - i ieeRuununona lira 


serts or protruding studs. Dimco- 


55 E. 11th ST. - NEW YORK 3° GR. 3-4684 seni va esa vee arp- dee yale iam 
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TRANSFORMERS - FILTERS - REACTORS 
JACKS & PLUGS - JACK PANELS 


Transformer 
TRANSISTOR 
CIRCUIT app 


MItt-T-27A Grade 


»tandard AUDIO ib-Miniature 
insformer ams. 


90000 throughM 


riary Standare POWER 
n former Type 
MiS-900 16 through MS-90036 


ype j 
30008 tor nd tran 


Sub-Audt 


Balanced Modulators De Encapsulated Transformers 
Using custom epoxy com 
SIgGns over a wide range up to 
500 kes pounds for military and 
commercial applications 


Magnetic Amplifiers and Sat- 
urable Transformers For 
servo motor control; DC-DC 
Power Supplies, and switching 
silicon controlled rectifiers 


PACIFIC BRANCH 


7247 Atoll Avenue 
North Hollywood, Calif. 
Phone: TRiangle 7-7169 


Plugs, Patch Cords and Jacks—Stand 

ard in the communication industry Government Approved Qual 
Long frame telephone type jacks fication Testing Laboratory 
wide variety; two and three conductor 


2ith Caneversary Rear 


Choose from over 500 
stock items or let ADC ADC INCORPORATED 
2839-13TH AVENUE SOUTH * MINNEAPOLIS 7, MINNESOTA 


PACIFIC BRANCH JNorth é1ollywood, California 


. J 
design to your requirements / transrormers + REACTORS « FILTERS « JACKS AND PLUGS ¢ JACK PANELS 
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\\> FOR CAPACITORS?_ 


Well, we're 
proud as a 


peacock 
of our JM 


capacitors! 


Choose from 49 EIA valves. All have 
these characteristics: 


Working voltage: 500 VDC 


Insulation 
Resistance: 


Q Value: 


* 50,000 megohms minimum 
(500 VDC test) 


100 minimum 


Body Dimensions: 
0.1 to 10.0 mmf .160+ .005 dia. x .400 max.L 
10.0 to 18.0 mmf .187 + .005 dia. x .230 max.L 


Leads: 
No. 20 AWG Copper, heavily tinned to in- 
sure good solderability. 154+ Ve long 
Tolerance Color Code: 
Under 10.0 mmf 10.0mmf and Over 

20% None 20% Black 

10% Silver 10% White 

5% Gold 5% Green 


Jeffers Fixed Composition JM Capacitors 
are ideal for a broad range of circuit ap- 
plications. They offer operating stability, 
moderate Q—and those other two indis- 
pensable characteristics, dependability 
and economy! Use them as couplin 
capacitors between RF amplifiers, AV’ 
circuits, oscillators, IF stages—and in 
many other circuits where low capaci- 
tance is a requirement. 

The insulated JM body consists of a 
molded thermosetting resin with a 
ceramic dielectric material dispersed 
throughout. The firmly embedded lead 
wires serve as electrodes. 


For all the facts about the Jeffers line of 
JM Capacitors, write today! 


JEFFERS ELECTRONICS DIVISION 
Speer Carbon Company 
Du Bois, Pennsylvania 


‘Speke BBS 
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Products 
AMPLIFIERS 


Modular amplifiers for color and 
black-and-white video. Type VA-P-101 
Video Distribution Amplifier is for 
systems requiring a simple 1 input, 
1 output unity-gain unit. Eight ampli- 
fiers plug into a shelf 8% in. high. 
Type VA-P-102 Sync Adding Ampli- 


fier plugs into 1 of the positions, al- 
lowing the addition of sync to 1 or 
any number of the remaining 7 VA-P- 
101’s. Type VA-P-103 Video Distribu- 
tion Amplifier complements standard 
equalizer, since the equalizer has a 
loss of 3 db which must be made up 
to bring the system gain back to 
unity. It is a 1 input, 1 output unit 
—nom. gain is + 3 db—permits 8 
amplifiers to be plugged into 8% in. 
The VA-P-201 is a multiple output 
type of amplifier for simultaneously 
feeding 3 identical signals to several 
different points. The Daven Co., Liv- 
ingston, N. J. 
Circle 219 on Inquiry Card 


WEATHER RADAR SYSTEM 


The WP-103 Airborne Weather 
Radar System, weighs 49.9 lbs. Pulse- 
modulated system operates in the X- 
band range. It requires 320 wac and 
covers the general sky area with a 
stabilized antenna up to 150 nautical 
mi. ahead of aircraft. Antenna makes 
a 120° sweep with 60 scans/min. and 
can be tilted 15° upward or down- 
ward. Basic units include the 374A-3 


receiver/transmitter, 776C-3 syn- 
chronizer, 561G-3 control kit, 493A-4 
indicator and 537F-7 12 in. dish an- 
tenna. A 30 in. dish antenna which 
sweeps 360° is also available. Col- 
lins Radio Co., P.O. Box 1891, Dallas 
21, Tex. 
Circle 220 on Inquiry Card 
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PREDETECTED PCM/FM DATA ONLY THE MINCOM 
CM-100 IS NOW 
PERFORMING 
OPERATIONAL 
PREDETECTION 
RECORDING 


...and actually doing it at defense facilities 
as you read this advertisement 


5.0-mo IF carrier heterodyned down to 750 kc. Random spaced pulses, 
20 us On-20 us Off-type information. Sweep rate: 50 us/cm. 


Months of exhaustive field testing prove that the Model CM-100, Mincom’s latest instrumentation 
recorder/reproducer, is capable of performing predetection recording on an everyday operational 
schedule. Because of the CM-100’s 1-megacycle response and constant phase equalization at all 
speeds, an original IF signal of 5.0 mc can be heterodyned so that the carrier and its sidebands fall 
within the system's frequency range. 


Standard Production Model 
In this standard production model, Mincom has reduced the series elements before data storage to 


receiver and mixer only, one step from the antenna. CM-100 thus records and reproduces the side- 
bands and carrier swing of a receiver intermediate frequency—and it does this with FM, FM/FM modu- 
lation, PCM and PCM/FM. 


Compatible Recording, Phase Equalization 


With Mincom’s predetection reception and playback, 
recording ground stations can be universal in the 
sense that all types of data systems can be handled by 
the same equipment. Uniform phase equalization at 
all speeds means that recorded predetected signals 
can be reduced in speed and studied with consistently 
good pulse response, using tunable discriminators. 


Versatile System 

The Mincom Model CM-100 does the work of two mag- 
netic tape systems by storing both analog and pulse 
data with equal facility. It is also capable of recording 
and reproducing greater bandwidths at slower speeds, 
making possible longer recording times—from 3 hours 
and 12 minutes at 62.5 kc—71/ ips, to 12 minutes 
recording 1 mc—120 ips. 


Interested? Write today for brochure. 
>>. 


te x 
3M }} ... WHERE RESEARCH IS THE KEY TO TOMORROW 
me 


oy 
a> ee 


MINCOM ovvision Minnesota Minne ano fanuracturinc company 


2049 SOUTH BARRINGTON AVENUE, LOS ANGELES 25, CALIFORNIA + 425 13th STREET N.W., WASHINGTON 4, D.C. 
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Another “impossible” job 
done by the Airbrasive... 


Sy €& . lapping steel) 


abrading + cutting » deburring + stripping + drilling » cleaning + scribing 


Ee eee 
Eclipse-Pioneer found: 


Airbrasive reduces lapping time 
from eight hours to 15 minutes! 


When Eclipse-Pioneer, Division of The Bendix Corporation, hand- 
lapped shallow inclines in these alloy steel thrust bearings to depths 
of 0.0002” to 0.0004”, it took eight hours of laborious effort. 

The S. S. White Industrial Airbrasive “does a better job...and 
takes 15 minutes!” they tell us. 

Here is a unique industrial tool of many uses...cutting semi- 
conductors... adjusting microelectronic circuits... removing micro- 
scopic burrs...cleaning surfaces...and many others. It performs 
its magic with a superfine stream of abrasive particles and propellant 
gas that quickly cuts almost any hard, brittle material. 

Important too...The Airbrasive is available at a cost you can 
afford... Under $1,000.00! 


Send us samples of your “impossible” jobs and we will 
test them for you at no cost. 


SEND FOR BULLETIN 6006 
... complete information. 


cLhie 


$.S. White Industrial Division 
Dept. 19A, 10 East 40th Street, New York 16, N. Y. 


New dual 
Modei D! 


Products 
FAULT ALARM 


Transistorized fault alarm for mi- 
crowave system can report 11 or 17 
different fault conditions. Transmit- 
ter at each station continuously scans 
for faults and reports to its receiver 
at a supervisory station every 4 sec. 
with a single AM tone. Tones can 


ae Fa Bs 
be set within 1 of 5 ranges between 
1 and 30 ke. More than 30 separate 
remote stations can report over a 
single baseband without interfering 
with other communications. Trans- 
mitter output may be bridged directly 
on the baseband, while receiver inputs 
may be bridged on an isolation ampli- 
fier or service channel output. Trans- 
mitter and receiver may also be used 
for binary data communication or re- 
mote control. For very large systems, 
they may be arranged for automati- 
cally interrogated operation. Collins 
Radio Co., 1930 Hi-Line Dr., Dallas 7, 
Tex. 
Circle 221 on Inquiry Card 


CURRENT INDICATOR 


Combining high sensitivity and low 
drift, Model I-309A Current Indi- 
cator is a wide-range current measur- 
ing instrument for measurement of 
electron or positive-ion beam current 
and general laboratory use. Full-scale 
sensitivity can be varied from 1 ma 
to 3mua in 12 switch settings. Drift 
is less than 0.01% per hour and over- 
all accuracy is 1% of full scale. An 


auxiliary output is provided to drive 
a 1 ma recorder. The instrument 
has a response time of 10 msec and 
can be used as a low-drift de ampli- 
fier as well as a current indicator. 
Elcor, Inc., 1225 W. Broad St., Falls 
Church, Va. 
Circle 222 on Inquiry Card 
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ANNOUNCING ANOTHER 
NEW 
BORG 
MICROPOT. 


Now ... take your choice! Three or 


Ten-Turn Models of the most rugged, 
most reliable precision potentiometers ever 


developed . . . Borg 205 Series Micropots! 


THE NEW 8 For several years the entire electronics 
BORG 20 5 industry has shown its faith in Borg 


205 Series Ten-Turn Micropots, but now 


TH QFE TURN is comes the new Borg 205 Series Three-Turn 


. . . specifically designed to take full 


WIREWOUND advantage of shorter housing length. 


Overall length is only 1-31/64”, excluding 


PRECISION ‘ shaft. What sets the Borg 205-3T apart 


in its class? Features like the long 13-1/16” 


MICROPOT® resistance element for highest resolution; 


rigid terminals that are precision 
SPECIFICATIONS positioned, soldered to the resistance 
DMeshenicel Retation element and molded integrally with the 
Electrical Rotation d housing. Let us send you complete 


Total Resistance oe data on the new Borg 205-3T now! 
10 to 50,000 ohms; tolerance +3%* 


Linearity Accuracy ........ +0.5% to +0.1% a 
= y Write for complete 


*Tolerance for 10 ohm units +10%. 5 : 
engineering data... 


ask for catalog sheet BED-A162 


BORG EQUIPMENT DIVISION 


Amphenol-Borg Electronics Corporation 
Janesville, Wisconsin © Phone Pleasant 4-6616 
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-who want to reach the top 
and are willing to WORK for it! 


You'll find plenty of room for growth at the Philco TechRep Division. 
Our engineers, on assignment throughout the free world, are largely 
on their own in responsible positions involving field servicing and 
instruction on all types of electronic equipment and systems, as well 
as researching . . . engineering . . . designing and performing 
modifications of global communications systems, world-wide radar 
defense networks, and missile systems and components. 


Our far-flung program assures ground-floor opportunities for elec- 
tronic engineers seeking the stimulating diversification of field engi- 
neering, and guarantees your choice of work location and field of 
interest, as well as providing: 


e Constant Career Guidance 


© Top Compensation 
e Liberal Employee Benefits 


If you'd like to join our fine TechRep team, write today for an inter- 
view in your city and a copy of our full color booklet — “PHILCO 
. . . FIRST In Employment Opportunities”. Address inquiries to 
Mr. C. F. Graebe, Personnel Manager, Dept. 10. 


PHILCO 


TECHREP DIVISION 
Box 4730 
Philadelphia 34, Pa. 
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Products 


L-BAND TRANSMITTERS 


A new L-Band Transmitter, Model 
2701 is packaged for either airborne 
or ground use—a typical application 
would be for a beacon on target mis- 
siles. Specs include a frequency 
range of 1650 to 1680 mc, FM modu- 


lated with a minimum power output 
of 800 milliwatts. The transmitter 
contains an integral power supply 
and operates from an input power of 
0.7 amps at 29 volts over a tempera- 
ture range of —55 to 72°C. Size, 5% 
inches long b y 3 5/16 diameter. R S 
Electronics Corp., 435 Portage Ave., 
Palo Alto, Calif. 
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POTENTIOMETER 


New Borg 205-3T (3-turn) Micro- 
pot has been added to line of Micro- 
popot potentiometers. Terminals are 
soldered to resistance wire ends, pre- 
vision positioned and molded integ- 
rally with the housing. A stainless 
steel lead screw guides the moving 
contact to assure accurate settings, 
low torque and long life. Standard 
resistance values and other major 
specs (non-standard resistances are 
available to 100K ohms): Total re- 
sistance range, 10 to 50,000 ohms; 
Mechanical rotation, 1080° -+15° 
—0°; Electrical Rotation, 1080° 


+14.4° —0°; Linearity, independent 
or zero-based; Linearity accuracy, 
+0.5% to +0.1%; Length (housing), 
1 31/64 in.; and weight, 3.2 oz. Borg 
Equipment Div., Amphenol - Borg 
Electronics, 120 So. Main St., Janes- 
ville, Wis. 
Circle 224 on Inquiry Card 
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another 


ACTUAL SIZE 


Isolated Ground DMs 


a complete series of 
coaxial cable connectors 


The new Isolated Ground DM Series gives absolute protection 
from circulating currents and ground loops that cause oscillation 
and faulty readings of current and voltage. 

A unique, concentric three-element, glass-to-metal seal pro- 
vides a hermetically sealed isolated ground without shoulder 
washers and other insulating or mounting devices. 

The Dage /solated Ground Series mates 
with the industry standard Dage DM Series for 
easy modification of existing systems. 


Complete specifications are available in a 
four-page folder. Write or phone... 


.. INC. 
DAG se saad ee STate 7-5305 
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SUCCESSFUL 
LAUNCHING! 


REVERE wire and cable 
stand extreme conditions 


The Titan ICBM, produced by the 
Martin Co., has been hailed for 

its series of successful launchings. On 
the launching pad and in flight, 

Revere Teflon* hook-up wire, multi- 
conductor cables and thermocouple 
cables contribute an important role in 
successful operation of this missile... 


To connect components and serve 
as emergency fire circuits: 


Permacode®* hook-up wires more than 
meet the extreme temperature range of the 
Titan’s requirements. These specialty wires 
provide high flexibility, excellent chemical 
resistance and low electrical losses. Teflon 
insulates the silver-coated copper con- 
ductors and impregnates each insulating 
jacket of the wire or cable. 


To interconnect electrical systems 
within the missile: 


Revere multi-conductor cables have unusu- 
ally small diameters and thus are highly 
flexible. Jacketing is supplied to meet par- 
ticular service conditions; in this case glass 
fiber braid, coated and impregnated with 
Teflon, gives excellent chemical and solvent 
resistance as well as serving the extreme 
range of —65 to +500°F. specified for the 
Titan. 


To transmit temperature data to 
blockhouse before launching: 


Revere thermocouple wire and 
cable provide the high accuracy 
required. Type supplied for the 
Titan uses just one of many 
combinations of thermocouple 
junctions, insulation, jacketing 
and shielding available from 
Revere to meet or exceed 
applicable MIL-Specs. 


t Permacode is Revere’s patented process 
for permanent color-coding of wire. 


CALL ON REVERE... 
when your project rates the best in wire and cable 
Revere also supplies many other components for missile and aero-space applications 
e Fuel System Components eMolded Harness’ e Strain Gage Load Cells 
e Electronic Weighing Systems e Glaswitch® Sealed Dry Reed Switches 
Write today for data sheets in your area of interest. 


*DuPont T.M. 


REVERE CORPORATION OF AMERICA/ wawingfora, Conn. 


One of Neptune Meter Company's Electronic subsidiaries 


" 
neptune 
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ULTRASONIC GRINDER 


Faster-operating ultrasonic impact 
grinder can machine an area up to 
1% in. in dia. Model 2-333 is for 
precision machining operations in the 
manufacture of semiconductor and 
other electronic devices. It can also 
be used for general purpose work in- 


cluding cleaning and soldering. It 
features an air-cooled, 300-w mag- 
netostrictive transducer and _ elimi- 
nates bothersome plumbing arrange- 
ments. The magnetostrictive trans- 
ducer provides continuous operation, 
eliminating down-time for cooling 
often necessary with ceramic trans- 
ducers. Transducer is an insert-type. 
Either coil or transducer can be re- 
moved without disturbing the other. 
Commercial Apparatus & Systems 
Div., Raytheon Co., 1415 Providence 
Tpke., Norwood, Mass. 
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VARACTOR DIODES 


Three new device types (the XD- 
501, 502, and 503) added to line of 
diffused gallium arsenide mesa micro- 
wave varactor diodes. The new XD- 
503 is rated for a minimum cutoff 
frequency at breakdown of 310 KMC. 
At Vr = —2 v, the min. cutoff fre- 
quencies of the XD-500, 501, 502, and 
503 are rated at 60, 81, 108, and 144 
KMC. They are packaged in the 
double-ended beryllium oxide car- 
tridge for optimum microwave per- 


formance. They also feature a low 
total capacitance range (0.5 xuf min. 
to 1.4 uuf max.) and low series induc- 
tance (0.7 mzh at 9.4 Kmc). Texas 
Instruments Incorporated, P. O. Box 
312, Dallas 21, Tex. 
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BUSS fuses can help protect 


your product and it’s reputation for quality 


You get double protection when 
you specify BUSS fuses. 


First, BUSS fuses are designed 
and manufactured to give maximum 
electrical protection. 


But it doesn’t stop there. 


Every BUSS fuse is carefully 
tested in a sensitive electronic de- 
vice that automatically rejects any 
fuse not correctly calibrated, prop- 
erly constructed and right in all 
physical dimensions. 


This is your assurance that BUSS 
fuses will operate as intended. 


Second, BUSS fuses help protect 
your reputation as a quality manu- 
facturer. A fuse that opens prema- 
turely causes a needless shutdown. 
Likewise, one that doesn’t function 
properly may cause other compo- 
nents to burn out or be damaged. 
In either case, it’s an annoying 
headache for the customer who 
buys your equipment. More often 
than not, he will blame your prod- 
uct for his trouble. 


BUSS FUSES ARE MADE TO PROTECT - 
NOT TO BLOW NEEDLESSLY 


| reusrwortwy wames wm 
| ELECTMICAL PROTECTION 


ELECTRONIC INDUSTRIES - 


November 1960 


With dependable BUSS fuses, you 
need have no worries that faulty 
fuses will give your product a bad 
name. That’s why it makes good 
sense to specify BUSS fuses. 


For more information on BUSS 
and FUSETRON small dimension 
fuses and fuseholders . . . Write for 
bulletin SFB. 


BUSSMANN MFG. DIVISION 
McGraw-Edison Co. 
University at Jefferson, St. Louis 7, Mo. 


BUSS MAKES A COMPLETE LINE OF 
FUSES FOR HOME, FARM, COM- 
MERCIAL, ELECTRONIC, ELECTRICAL, | 
AUTOMOTIVE AND INDUSTRIAL USE. 
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NEW! CONTROLLED 


4 TRANSITRON TYPES AUGMENT 
Silicon Controlled Rectifiers /Switches 


NEW! TO-5 PACKAGE 
NEW! CONTROLLED SWITCHES CONTROLLED RECTIFIERS 


: eens Two series of diffused silicon PNPN bistable 
TSW31S -TSW201S PNPN bistable switching switching devices with very low triggering 


devices in TO-18 packages, with maximum requirements and micro-second switching. 

holding current of 1 ma. TCR251-TCR4001 series featuring: 

@ High gate sensitivity 20 ua to fire @ Low leakage: 100 wA @ 125°C case 

e Covers current range from 1 ma to 200 © High gate sensitivity: 200 uA @ 25°C 
ma @ 75°C ambient * enc Current: 5 mA maximum 


Voltage ratings up to 200 volts available @ Current rating: 1 amp at 80°C case or 


" é 600 ma at 25°C ambient 
Temperature range:—65°C to +150°C @ Voltage ratings: Up to 400 volts 
Circle 71 on Inquiry Card Plus 2N1595-2N1599 series with same 
current and voltage ratings 


Circle 72 on Inquiry Card 


Series Package Average Forward Current Ratings 
TCR 550 1%. hex base 


TCR 520 1%, hex base 
TCR 510 1%, hex base 
TCR 505 %, hex base 


25ma 50ma 5A 


Average Forward Current Ratings 
2N1600 %, hex base 


2N1595 10-5 
TCR 251 T0-5 @ 
TSW 31S 10-18 @) 


Maximum Holding 
Current Values lma 5ma 


NEW! 2N1600-2N1604 ‘ 2 NEW! 
and TCR505-TCR4005 ; 
series diffused Silicon 
Controlled Rectifiers 6 ibid catniine 
@ Current ratings: 3 amps at @ Current ratings: 10 amps Current ratings: 20 amps 50 amps at 


80°C case; 1 amp @ 125°C @ 25°C case; 5 amps at @ 25°C case; 10 amps 100°C case 
case 100°C case at 100°C case Voltage ratings: 
@ Voltage ratings: Up to 400 @ Voltage ratings: Up to @ Voltage ratings: Up to Up to 400 volts 
volts 400 volts 400 voits Package: 
@ Package: 7%,” hex base @ Package: '¥,” hex base @ Package: 'Y,” hex base 1%." hex base 


10 Amp Series = 20 Amp Series 50 Amp Series 


Circle 73 on Inquiry Card Circle 74 on Inquiry Card Circle 75 on Inquiry Card 


RECTIFIERS & SWITCHES 


INDUSTRY'S BROADES 


ion! 


Binistors / Transwitches 


THE BINISTOR 


(by-nis-tor) 


Transitron’s new silicon NPN Tetrode offers 
simpler, more reliable, more economical 
switching and storage circuitry. The key 
parameters of this bistable, negative resist 
ance device are determined by external cir- 
cuitry, providing remarkable stability and 
uniformity over wide temperature ranges 
The signal and output swings are compatible 
with present transistor and diode circuits 
Two series are available: The wide tempera- 
ture range or military types and the com- 
mercial and industrial computer types. The 
Stability and uniformity of each unit in the 
military series is absolutely guaranteed by 
the method of specification at critical tem- 


THE TRANSWITCH 


A PNPN bistable silicon computer element 
that can be turned on and off with gate 
current. The device is available in the TO-18 
package, and is designed for miniaturized 
memory circuits, ring counters, shift 
registers, controlied rectifier drivers, and flip 
flop equivalents. A 100 ma series (TSW-31A- 
TSW-201A) has been added to the Transwitch 
series. Both series (SOQmA and 100mA) are 
availabie in voltage ratings up to 200 volts. 
For commercial and industrial applications, 
the SW-30 type is now available. This unit, 
especially designed for lower temperature 
applications, features maximum collector 
current rating of 30mA and maximum volt- 


peratures (—65°C and +150°C). 
Circle 76 on Inquiry Card 
ABSOLUTE MAXIMUM RATINGS 
3N56 7 
15 Volts 
30 mA 
65°C to 


age rating 30 volts. 
Circle 77 on Inquiry Card 
ABSOLUTE MAXIMUM RATINGS 


TSW-31 
thru TSW-201 


50 mA 
— 55°C to +125°C 


3N57 

~ 15 Volts 
30 mA 

55°C to +100°C 


TSW-31A 
thru TSW-201A 


100 mA 
—55°C to +125°C 


SW-30 
30 mA 


Collector to Emitter Voltage (V_,) 


Collector Current @ 25°C (1,) Forward current | 
t 


Storage & Operating Ambient Temp. Range 


+150 Cc] 


Operating temp. range 55°C to +85°C 


3N56 MILITARY TYPE 
SPECIFICATIONS & TYPICAL CHARACTERISTICS (At Noted Ambient Temp.) 
TEST 
CONDITIONS 
10mA, |, + 
4V,R, 3K 
supply 


SPECIFICATIONS (AT 25°C) 


TSW-31 
thru TSW-201 


1.5¥ @ 50 mA 
10 uA 
10 yA 
50 wA @ 125°C 
50 wA @ 125°C 


TSW-31A 
thru TSW-201A 


2 V @ 100 mA 
10 wA 


AMBIENT 
TEMP 
65°C 
+25°C 
+150°C 
— 65°C 
+25°C 5 mA 


erit)] 150°C . 5 mA 
Max. 
~65°C 1.5 mA 


+25°C 1.5 mA 
+150°C 1.5 mA 
—'C = 

+25°C 0.2 wA 
+150°C 10.0 wA 


SW-30 
1.5 V @ 30 mA 
10 uA 
10 A 
50 uA @ 85°C 
50 uA @ 85°C 


TURN-ON 


D.C. Collector 
Saturation 
Voltage (V-.) 


MIN, MAX. 
1.0V 
1.0V 
15V 


5 mA 


TYPICA 


5SmA* Max. Saturation Voltage (V,) 


Max. Forward ‘‘OFF"’ Current (lego) 


Max. 


Reverse Current (I,) 10 wA 
50 wA @ 125°C 


50 wA @ 125°C 


Critical 
Injector 
Current (1. 


10mA, |, Max. Forward “‘OFF’’ Current (1 


ceo) 


Reverse Current (1,) 


Max. Gate Voltage to Switch 
“ON” (Ve on) 

Max. Gate Current to Switch 
“ON” (le on) 

Max. Gate Voltage to Switch 
“OFF” (Ve ogg) 

Max. Gate Current to Switch 
“OFF” (I 


0.25mA,|,, 50yua 1.0V 1.0V 1.0V 


TURN-OFF 
Base Cutoff 
Current (1...) 


1.5 mA 1.0 mA 1.0 mA 


15 volts, Vi. 
— .6 volts 


= + 13 voits 


—5.0V —4.0V —6V 


3N57 COMPUTER TYPE 
SPECIFICATIONS & TYPICAL CHARACTERISTICS G 


MIN. 


—8.0 mA —10 mA 


25°C GS ore) 


TEST CONDITIONS 
10mA, |, + .5mA* 
0.7 = 4V,R, = 3K 
supply 
10mA, |, 
¢ = 0.25mA, |, = 


Max. Holding Current (I,,) 10.0 mA 5.0 mA 


TURN-ON 
D.C. Collector 
Saturation 
Voltage (V..) 
Critical Injector 
Current (1, i) 
TURN-OFF 
Base Cutoff .020 : Vee 
Current (1...) Vee = 


TYPICAL 


in writing for further information on ali these devices, refer to 


the following bulletin numbers: 
Controlled Rectifiers & Switches 


TSW-31S series Bulletin 4 TE-1356E 
TCR-251 series Bulletin # TE-1356D 
2N1595 series Bulletin # TE-1356C 
2N1600 series Bulletin # TE-1356B-1 
TCR-505 series Bulletin # TE-1356B 
10 amp series Bulletin # TE-1356A-1 
20 amp series Bulletin # TE-1356A 
50 amp series Bulletin # TE-1356AA 


50ua 


Binistor & Transwitch 
- 50ua 


Bulletin # TE-1357B8-1 
Bulletin # TE-1357B 
Bulletin # TE-1357E 
Bulletin # TE-1360A 
Bulletin # TE-13608 


TSW-31A 
TSW-31 
SW-30 
3N56 
3N57 


= 15 voits, V,, 
— 6 voits 


= + 13 voits 


*Unit must switch on under the above conditions; however, 
actual V., measurement is made with | — 50ua 


electronic corporation 


wakefield, melrose, boston, mass. 


“Tra i 


“Leadership in Semiconductors”’ SEE 


YOUR AUTHORIZED 


JOHN SILVA, 
Chief Engineer 
Paramount 
Television 
Productions: 


ate hg EG Ma mG me me 
Die Sac Se at a adie a Sak Sal Sa tare Dad tae har 


In planning the new control 
room for their famous Stage 6, 
Paramount Television specified 
only the best equipment manu- 
factured. Included in thischoice, 
naturally, were Conrac video 
monitors. Why Conrac? “Be- 
cause of their unfailing ability 
to display all the information 
just as it is, without distortion, 
and do it dependably day after 
day after day,” is the way John 
Silva put it. Whether you’re 
building a new facility or ex- 
panding your present operation, 
it will pay you, too, to select 
Conrac — the finest in video 
monitoring equipment. 


EVERY CONRAC MONITOR FROM 8” THROUGH 27” BROADCAST 


OR UTILITY includes these 
important features: 


“For our new 
control room, 
CONRAC 
MONITORS 
were the 
natural 
choice...” 


Products 


POWER SUPPLY 


The TA-3, a small, lightweight, 
portable power supply, can be used 
for operating all cold-start miniature 
noise sources and noise generators and 
for many of the standard noise 
sources at currents up to 125 madc. 
Starting spike is approx. 1000 v. By 


single control, it provides a current 
range from 60 to 125 madc for any 
tube with an operating voltage from 
30 to 100 v. and lower currents for 
tubes with higher operating voltages. 
Max. ripple voltage under load is 4 
vac. Characteristics: Input, 115 vac 
at 115 vac at % aac; Output, Un- 
loaded Supply Voltage, 350 vdc, nom; 
Loaded Supply Voltage, 230-275 vdc; 
Current 125 madc, max.; Size 4% x 
6% x 5% in. The Bendix Corp., Red 
Bank Div., Eatontown, N. J. 


Circle 227 on Inquiry Card 


DIGITAL CLOCK 


Direct reading full vision in line 
digital clock features: digits can be 
reset individually by independent 
front panel reset controls; large % 
in. digits on the 12 hr clock and 5/16 
in. digits on the 24 hr. clock; cali- 
brated rotating visual 1 rpm seconds 
wheel. Clock movement shock re- 
sistant to withstand shock of 2000 
lbs. per in.; clock movement fully en- 


% Video response flat to 10 megacycles 
%* DC restorer — with ‘‘In-Out’’ switch 


* Provision for operation from external 
sync — with selector switch 


% Video line terminating resistor and 
switch 


Conrac Monitors Are Distributed by — rca 


CONRAC, INC. 


AMPEX and closed in anodized dustproof alumi- 
Makers of Fine Fleetwood Home Television Systems 


num case, size: height is 4% in. width 
6 in. depth 3% in.; weight, 3% lbs. 
Available in 50 or 60 cycle, in all volt- 
ages. Pennwood Numechron Co., 7249 
Frankstown Ave., Pittsburgh 8, Pa. 


Circle 228 on Inquiry Card 


VISUAL ELECTRONICS 


Dept. K, Glendora, California 
TELEPHONE: COVINA, CALIFORNIA, 


EDGEWOOD 5-0541 


130 Circle 78 on Inquiry Card ELECTRONIC INDUSTRIES + November 1960 


BASIC SWITCH SERIES DESCRIPTION 


SUB-SUBMINIATURE T type 


Exceptionally high current capacity in 
tiny case. Only 2” x 4” x %” yet UL SPDT solder terminals 
listed at 7.5 amps. 125/250 VAC. Also SPDT solder terminals, U.L. 
ee at 7 — be A ——— leaf actuator 

amps. inductive. Mounts 
side-by-side, four switches to the inch. rolier leaf actuator 


ACTUATORS ROLLER LEAF ([5)) LEAF 


SPDT, solder terminals E4-103 
SUBMINIATURE HE fype SPDT, turret terminals £4-110 
Ideal for compact electrical and DPDT maintained toggle 
electronic equipment. Low move- switch, '%2” bushing A3-32-103* 
ment differential and operating TPDT maintained toggle 
— ae ae — A. switch, '%” bushing A3-33-103* 
critical applications. an e he 

stacked and gang mounted. Meets nat ae 

MIL Specs. MS-25085 and is UL - td 
listed at 5 amps, 125/250 VAC. SPDT maintained toggle 

ACTUATORS Also handies 4 amps, 30 VDC re- switch, %4” bushing A3-42-103 
g sistive, 2.5 amps, 30 VDC induc- DPDT momentary push-button 


A3-41-103* 


tive. Size: 2%.” x V4” x 7%,” switch, '%2” bushing A4-86-103* 
TOGGLE DPDT push-on, push-off, push- 
button switch, '%)” bushing A4-87-103* 


leaf actuator A5-9° 
PUSHBUTTON LEAF ROLLER LEAF roller leat actuator A5-10° 


Low cost precision switch SPDT basic switch, screw 
MINIATURE FF type that meets military specs terminals, U.L. 

Geslgr—pasitive “eversraeel | ‘ener leet ochuater 

stop protects mechanism leaf actuator 
from damaging over-actua- 
tion. Easy to mount. Size: 
1%)” x %"” x %”. Rating: 
10 amps 125/250 VAC / 28 
VDC resistive, 6 amps, 30 
VDC inductive. 


ACTUATORS Es LEAF iss ROLLER LEAF 


Toggle Switches RATINGS 


: CIRCUIT (Resistive Loads) SPECIAL FEATURES 
Space-Saving 28v.de. | 115v. ac. 


Cylindrical Types 


2-circuit | 10 amps. 5 amps. comes . a 3. 3 


Exceptionally rugged, cam- 
roller Hetherington Toggle 
Switches positively cannot Be 
be teased off contact. Cylin- Miniaturized 
drical anodized aluminum 
cases reduce size by 25% 
over conventional rectangu- 
lar switches. Firmly an- 
chored terminals separated 2%, amps. eae aluminum 
by heavy insulation barrier. 

All are 2-position, snap- 
action. 


emt CONTROL 
full switch line, ELECTROSNAP 
write for new HETHERINGTON = é 
CONDENSED CATALOG Sa 2 


aes DIVISION 


CONTROLS COMPANY OF AMERICA 


1420 Delmar Drive « Folcroft, Pennsylvania 
TELEPHONE LUdiow 3-2100 + TWX SHRN-H-SO2 
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NO yy) tb 


ve LTf el LEAD | WIRE 


jj 
/ 


UTSIDE DIAMETERS 


Max. Fin. O.D. 


0.167” 
0.174” 
0.183” 


SPECTED 


This ‘new, UL Inspected and Labeled 
Wire is especially designed for use 
as Anode Connectors, Fly-Back Trans- 
former Leads and similar applica- 
tions in TV Receivers, and other 
electronic circuits carrying high volt- 
ages. 


Code HYANODE combines high 
dielectric strength with maximum flex- 
ibility and minimum outside diameter. 
It is available with No. 22 Ga. 
through No. 18 Ga. Stranded Tinned 
Copper Conductors. Outer jackets of 
extruded plastic compounds are rated 
at 80°C, 90°C or 105°C. Standard 
Color is Red—other colors available. 


Quotations based on your quantity requirements 


/ furnished promptly. Samples available on request. 


LENZ ELECTRIC MANUFACTURING CO. 


1751 Ne. Westera Ave., 


Chicage 47, iil. 


in Business Since 1904 


Circle 80 on Inquiry Card 


Products 


COAXIAL CIRCULATORS 


Line of miniaturized coaxial line 
circulators with no external perma- 
nent magnets. Units can be designed 
for operation at C, S, and L-band 
and designated as models D52C1, 
D52S1, and D52L1, operate over 10% 
bandwidths and provide more than 20 


db isolation and less than 0.5 db in- 
sertion loss with a max. input VSWR 
of 1.3 in any arm. Bandwidths cov- 
ered are 5.4 to 5.9, 2.7 to 2.9, and 
1.25 to 1.85 kKmc. Compact and light- 
weight, the C-band unit is 1.4 in. dia. 
x 1.4 in. height, exclusive of connec- 
tors. Weight is 6 oz. Scaled values 
apply for lower freq. units. Design 
uses a type of strip transmission line 
structure to form a 3-port junction. 
Sperry Microwave Electronics Co., 
Clearwater, Fla. 


Circle 229 on Inquiry Card 


HIGH-@ TUNABLE FILTER 


Model 828 is a shortened coaxial 
cavity tunable over the 375-475 Mega- 
cycle range. It features a practically 
constant loaded Q (300 minimum) 
and insertion loss of 3 db maximum. 


4 


The micrometer is readable to 0.0001 
in. and a calibration chart is fur- 
nished. Radar Design Corporation, 
Microwave Components, Pickard 
Drive, Syracuse 11, New York. 


Circle 230 on Inquiry Card 


Circle 81 on Inquiry Card > 


.....A-B hermetically sealed 
composition resistors defy the 
severest atmospheric conditions 


Allen-Bradley hermetically sealed composition resistors 
provide stability, reliability, and uniformity under ex- 
tremes of humidity, such as illustrated above.This resistor 
consists of a specially processed, hot molded, carbon 
composition unit with an integral insulating jacket sur- 
rounding the carbon element. The entire unit is then 
hermetically sealed by means of a metallic seal and a 
ceramic jacket. This assures complete immunity to all 
effects of moisture and humidity. And under extremes of 
vibration and shock, A-B resistors remain undamaged, 
stable, and extremely low in noise factor. 

A-B ceramic encased resistors are available in 2% and 
5% tolerances in standard EIA values to 22 megohms, 
and in higher values on special order. Since catastrophic 
failure does not occur in A-B hot molded resistors, these 
units combine narrow tolerances with absolute reliability. 
Designed for continuous operation at full rated wattage 
at 70°C, Type ES resistors have a zero derating of 165°C; 
Type CS and Type TS at 150°C and 110°C respec- 
tively. For full details, write for Technical Bulletin 5003. 


ALLEN -BRADLE 


Standard Color Coding 


Hot Molded Insulating Jacket 


Solid Molded 
Resistance Element 


Ceramic Tube 


Solidly Anchored Leads 


High Temperature Solder Seal 


Cutaway view shows construction of A-B 
hermetically sealed Type ES resistor. 


ACTUAL SIZE 


Type TS (RC08) 
1/10 Watt 


Type CS (RC12) 


Y, Watt yr 


Type ES (RC22) 
Y% Watt 


Quality 
Electronic Components 


Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. * In Canada: Allen-Bradley Canada Ltd., Galt. On 


A guide for 
predicting 
resistor 
performance 


~-—* 
» 
«, 

* - 
; 


es 


Allen-Bradley’s exclusive hot mold- 
ing process produces resistors with 
such uniform characteristics that 
their performance can be predicted 
with a high degree of certainty. Test 
data produced in the last 20 years not 
only in the Allen-Bradley environmen- 
tal laboratories but also in independ- 
ent laboratories have been carefully 
compared and analyzed and have 
served as a basis for developing the 
above power nomographs. 
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Type EB (2 Watt) 


Nomograph 
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An Example of Predicting Resistor Performance 


Iiustration shows use of nomograph to predict the rate of resistance change with life for standard 
Allen-Bradley resistors. This example is based on a maximum of 5% resistance change with 70°C 
temperature at points “‘A’’ (see drawing below) when operated at 


—— — ———-— 50% LOAD 


A 


100% LOAD 
150% LOAD 


RESISTOR TEST 


HEAT S 
CONDITIONS ; vegpttasacnas 


And Allen-Bradley has been conserva- 
tive in projecting test data. Inas- 
much as catastrophic failure has yet 
to occur, the design engineer can de- 
velop circuitry with predictable 
performance. 

WRITE TODAY—Power nomo- 
graphs for standard Allen-Bradley 
composition resistors are published 
in Technical Bulletin 5000E. You'll 
find this information of genuine help 
and value to you. 


ALLEN-BRADLEY 


Allen-Bradley Co., 222 W. Greenfield Ave., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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HEAT SINK 
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A-B HOT MOLDED 
COMPOSITION 
RESISTORS 


D \hobohans! 


Type CB % watt 


Type EB 2 watt - 
Type GB 1 watt 


Type HB 2 watts (peas eo 


ACTUAL SIZE 


QUALITY 
ELECTRONIC 
COMPONENTS 


: “‘Gentande | Frequency | 
wisi App; Dv. Cy. | (kme) Via | 


AMPEREX ELECTRONIC CORP., 230 Duffy Ave., Hicksville, L.I., N.Y. BOMAC Loborotories, Inc.—(Continued) 
5326 tun, .001 1.22~1.35 ary 28k, 46 600k: BL216 fix 15.9-16.1 
i J J BLMO27 stun 


BL235 
BL236 
BL237 
BL246 
BL221 


BRITISH INDUSTRIES CORP., 80 Shore Road, Port Washington, N.Y. 
76 001 2.5 5,25 27,35 

3 ‘ 22.5k,22.5 
3.288 21.5k,23 
9.65-9.7 J 15.5k,10 13 
3.23-3.38 40 
3.23-3.38 
3.3-3.38 
3.23-3.38 
2.95-3.06 
2.95-3.06 
2.95-3.06 
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ELECTRONIC INDUSTRIES + November 1960 


now 100 
times greater 


average power 


Now you can obtain traveling-wave tubes capable of 10 to 100 times the 
average power of conventional helix tubes. These X-band tubes are 
representative of a wide variety of the first commercially available all 
metal filter-type structures yielding both high gain and wide bandwidth. 
Their attractively small size and weight are made possible through ap- 
plication of the latest periodic focusing techniques. 


Typical of these recent advances is the pictured 308H. For the first time 
a power traveling-wave tube is offered with a high-u grid-controlled gun. 
This advantage, coupled with 53 db of saturation gain, provides exciting 
possibilities for the systems designer. 


Consult with Hughes Microwave Tube Division if you have exacting 
design requirements of pulse rise time, phase shift sensitivity, band- 
width or power output. These qualities are yours in a light, compact, 
yet rugged package of all metal-ceramic construction. These advanced 
products can make your program a success. Orders are being accepted 
now for delivery in three or four months. 


LEFT: 100 kw peak power output (500 watt average), 8.5—9.5 kme 


307H frequency range, 54 db saturation gain, 1% maximum duty cycle, 
beam voltage = 38 kv, 21 Ibs. total weight of tube and magnet. 


Control grid uw = 55. 15 kw peak power output (150 watt average), 
8.6—9.9 kmc frequency range, 53 db saturation gain, 1% maximum 
duty cycle, beam voltage = 24 kv, 14 Ibs. total weight of tube and 
magnet. 


319H 


20 kw peak power output (200 watt average), 8.4—9.6 kmc frequency range, 54 db 
saturation gain, 1% maximum duty cycle, beam voltage = 24 kv, 17 Ibs. total weight 
of tube and magnet. 
Creating a new world with ELECTRONICS 
For full details on these and other equally out- 
standing tubes write or wire Hughes Microwave 
Tube Division, 11105 Anza Avenue, Los Angeles 
45, California. 


MICROWAVE TUBE DIVISION 
HUGHES AIRCRAFT COMPANY 
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MICROWAVE ELECTRON DEVICES 


MAGNETRONS ~(Continued ) 


Description 


Type App; Du. Cy. 


Frequency 
(kme) 


Pls. Dur. 
(us) 


Type 


Description 
App; Du. Cy. 


Frequency 
(kme) 


< 
> 


Pull. Fac. 
(mc/s) 


CANADIAN 
osc, 
0025 
0025 
, 0015 
, 0025 
0025 
, 002 
002 
0025 

tun 


, 0025 
, 0013 
COMPAGNIE GENERA 


MARCONI CO. —( Conti 
0025 9.05-9.55 2 


9.05-9.55 
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222 


13.75-3.3 
13.5-33 


EITEL-McCULLOUGH, INC., San Carlos, Calif. 
x747 v. tun 0.4-1 


ELLIOTT BROTHERS, 
8MAB 0004 


fix ose, . 


4MAl fix osc, .0005 


LTD., 
4-354 


Elstree Way, London 


12,4 22k,25 


EMi ELECTRONICS, LTD., Hayes, Middlesex, England 
t 63 16k,4.5 


R6138 
R%51 
R515 
R9509 
MAGS 


34.8 

80 
34.5-35.3 
16.2~17.2 
9.345-9.405 


fix, .0004 
pisd 
pisd 
pisd 


ENGLISH ELECTRIC VALVE CO., LTD. 
2530-34 ; 


mult res, .002 
mult res., .002 
mult res., .001 
mult res., . 
mult res., .001 
mult res., J 
mult res., 
mult res., .001 
mult res., J 
mult res., . 
mult res., 
mult res., . 
mult res., 
mult res., | 
mult res., . 
mult res., . 
mult res., 
mult res., J 
mult res., . 
mult res., . 
mult res., 
mult res., 
mult res., J 
mult res., . 
mult res., . 
mult res., . 
mult res., 001 
mult res., 001 
mult res., .001 
mult res., 001 
mult res., .001 
mult res., .0001 
mult res., .002 
mult res, .001 
mult res, .001 
mult res., .001 
mult res., 001 
mult res., .001 
mult res., 001 
mult res., .001 
mult res., .001 
mult res., .002 
mult res., .001 
mult res., .001 
mult res., .001 
mult res., .001 
mult res., .001 


GENERAL ELECTRIC 
GL6787 


2.7-2.9 

9.345-9.405 
9.345-9.405 
9.215-9.275 
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-F. 79, Boulevard Haussmann, Paris 8, France 
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GENERAL ELECTRIC — 
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LITTON INDUSTRIES, 
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(Continue 
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METCOM, INC., 


* Fix freq. types generally available thru range 
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mw milli 
od. 


dulet 


4h 
np 
kath d 


leaf, 
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MICROWA 
MAZ21 


fix, .0003 


fix 


* Minimum 


fix, .027 


p—peak 
pkgd—packaged 
plsd—pulsed 


76 Lafayette Street, Salem, Mass. 
5.5-5.6 


VE ASSOCIATES, INC., 
7.5-8.8 


RADIO CORP. OF AMERICA, Tube Division, Harrison, N.J. 
6521 fix 5.44.02 10,3.2 13: 
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pwr—power 
refl—reflex 
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tetr—tetrode 
tri-triode 


res—resoncator 


tun—tunable 


ppm—periodic permanent magnet 


rug-ruggedized 


q y v. tun=voltage tuned 
osc-oscillator 


J 7 
Note 1: Velocity moduloted oscillators are listed under Magnetrons. 


pm—permanent magnet sol-solenoid w-watt 
Note 2: Pencil tubes and other coaxial tube types are listed under Planar Triodes and Tetrodes. 
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MICROWAVE ELECTRON DEVICES 


MAGNETRONS - (Continued) 


TW | dp De. Cy. 


(me) 


Heoter 
V;A 


Anode 
V;A 


Pull. Fac. 
(me/s) 


Pls. Dur. 
(us) 


0 
2 
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Type 


Description 


App; Du. Cy. 


Frequency 
(ke) 


Heoter 
V;A 


RAYTHEON MFG. CO., Microwave & Power Tube se, Waltham, Mass. 


osc, .001 
osc, .00) 
ose, . 


RK4J35 
RK55S86 
RK6518 


933-9.42 
1.25-1.35 
5.4-5.8 
15.8-16.1 
93-95 
9.2-9.28 
9.01-9.07 
23.8-24.2 
2.42-2.47 
5.3-5.4 
55-5.8 
12-23 
1.22-1.35 
9.245+.04 
1.25-1.285 
1.32-1.35 
54-59 
1.22-1.232 
1.22-1.35 
1.25-1.35 
2.425-2.475 
2.45-2.72 
2.695~2.755 
2.695-3.015 
2.1-2.14 
2.7-2.14 
21-29 
2-301 
2.4-2.78 


16.41-16.625 


93-95 
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2 
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1 
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2 
1 
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RAYTHEON MFG. CO., —(Continued) 
2530 002 3.1-2.7 


osc, : 


ELECTRONIC INDUSTRIES 


3.43-3.57 


9.345-9.405 
9.345-9.405 


131 

85-9.6 
42-44 
42-44 
42-44 
8.5-9.6 
8.5-9.6 
8.5-9.6 
8.5-9.6 
8.5-9.6 


SYLVANIA, Special Tube Operations, 1891 E. Third $ 
2542 1 
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November 1960 


MICROWAVE ELECTRON DEVICES 


PLANAR TRIODES AND TETRODES 


Description | Freq. Heoter| Anode | Amp!| Max Power Description Freq. 


Type App; Du. Cy. | (kme) Via V;MA Fac | Diss. Output Type App; Du. Cy. | (kme) 


AMPEREX ELECTRONIC CORP., 230 Duffy Ave., Hicksville, L.1., N.Y. GENERAL ELECTRIC —(Continued) 
7377 twin tetr 0.96 6.3°,0.6  250,2x40 GL6283 . 
tri ampl 
twin tetr 
twin tetr 
tri ampl 
tri ampl 
*Also 12.6V. 
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BRITISH INDUSTRIES CORP., 80 Shore Road, Port Washington, N. Y. 
A2521 tri .3,0.37 0,20 60 2. ML2C4 tri pisd 
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ALLEN B. DUMONT LABS, INC., Clifton, NJ. 
6280A Iw noise tri 5 NIPPON ELECTRIC CO., LTD., Tok 
6280/4168 widebandtri = 2C39A,B° tri ampl 25 
7739 pisd tri 5 


EITEL - McCULLOUGH, INC., San Carlos, Calif 
2039 6.3,1.1 
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L. M. ERICCSON, Stockholm 20, Sweden (State Labs inc, 215 Park Ave., South New York 3, N.Y.) 
4168 tri amp! 0.2-4.2 270,33 300 65w 
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GENERAL ELECTRIC, Power Tube Dept., 
GL2C40 tri ampl 3.37 0. 


3.37 
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*Pencil-type Construction 
SYLVANIA, Special Tube Operations, 1891 E. Third St., Williamsport, Pa. 
2036 pisd ; 12%,09 25 


3% 
35 
48 
115 
osc 
9 2037 
100 5764 
62 
110 
100 
100 
115 


~ 
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200w 
450mw 
450mw 
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5765 
5768 


250mw 
(10 db gain) 
500mw 


450mw 
450mw 
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6 
3 
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2. 
3 


MAMHHMMMHMH 


min tri 


KLYSTRONS 


Description Frequency | Heoter Beam | Refi Power Descripti 


Ye la OeG. | Gad VA Via | ¥ Typ | App; De. Cy. | (hme) 


AMPEREX ELECTRONIC CORP., 230 Dutly Ave, Hicksville, LL, N.Y. BOMA ee 
55334 ref 3.336-3.414 6.3.0.75 3k, 024 850 2 ee 


tun refi 5-9. 63.0.4 ; 200 tun 
2 cav ff 11,1. 5k, - BL82 tun 
2 cw ff. 11,1. mm, . 3W tun 
2 cav ff. 5-10: 11,1. 8,0. fix 
tun refi ’ : 6.3.0. fix 
tun refl 6.3,0. 
tun refi 35,1 BRITISH INDUSTRIES CORP,, 80 Shore Road, Port Washington, N. Y. 
KLX1 dca sias 4148 +30mc 
o- x, Eatontown, N. J. - KLS2 3cav _ 5.9.5 5,9.5 1%,1 +50mc 


COMPAGNIE GENERALE DE T.S.F., 79, Boulevard Haussmann, Paris 8, France 
AX435 ampl 34 125k-120 
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ELECTRONIC INDUSTRIES + November 1960 


LITTON INDUSTRIES 
MICROWAVE TUBES 
PL,S,C, X,K BANDS 


KLYSTRONS 


Peak 
Power Cathode 
(Mini- Pulse 


mum) Length RF 
lega- Micro- Duty 
watts seconds Ratio 


1250 to 1350 2 8 


Remarks 
Broadband 
(100 megacycles 
between 2 
megawatt points) 
Long range search 
radar 
For linear 
accelerator 
For linear 
accelerator 
Long range search 
radar and linear 
accelerator 
Long range search 
radar 
For linear 
accelerator 
and radar 
Long range 
search radar 


0.0025 


1240 to 1360 
1280 to 1330 
1280 to 1330 


1250 to 1350 


1250 to 1350 
2855 


1250 to 1350 20 


wency Range 
egacycies 


7000 to 11,000 
7000 to 11,000 
4000 to 8000 
4000 to 8000 


8500 to 9600 
7000 to 11,000 


L-3264 * 100 to 300 


* In development 


Type Fi 
Number 


L-3266 
L-3236 
L-3470 
L-3471 
L-3472* 


Focusing 
PPM 
PPM 
PPM 
PPM 
PPM 


Solenoid 


M-TYPE BACKWARD WAVE OSCILLATORS 


Type Frequency Range Power 
Number Megacycles Output 


L-3148 8500 to 11,000 150 
watts 
minimum 


Focusing 


Permanent 
magnet 


Factor Remarks 

CW _ No holes 
ina 
1.5/1VSWR 


A complete line of M-BWO's is available but classified 


PULSE MAGNETRONS 


Frequency 
Type Range 
L-3204 
-3105 


L-3358 16,000 to 16,500* 


L-3380 8800 to 9500* 
L-3359 16,000 to 16,500* 
L-3381 8800 to 9500* 
L-3382 8800 to 9500* 
LT-6233 9280 to 9345 
L-3103 8500 to 9600* 
L-3168 9375%30 
L-3306 16,000 to 17,000* 
L-3083A 16,000 to 17,000* 
LT-6543A 8500 to 9600* 

L-3305 8600 to 9500* 
LT-6510 937530 
LT-4J52A 937530 


L-3312 
L-3313 


8500 to 9600* 
8600 to 9500* 


LT-4J50A 9375230 


Peak 
Power 
(Min,) 

Kw 


0.04 
0.10 


0.12 


1.0 


1.0 
1.0 


2.0 
2.0 
3.0 
4.0 
7.0 
30.0 
30.0 
30.0 


60.0 


Duty 
Ratio 


0.25 
0.027 


0.027 


0.003 


0.003 
0.001 


0.002 
0.001 
0.001 
0.001 
0.003 


0.002 
0.002 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 


0.001 


Remarks 
Extremely high duty 
Highly ruggedized; 
frequency stable 
Frequency stable; 
pulse train 
capability 
Highly ruggedized; 
frequency stable 
Frequency stable 
Highly ruggedized; 
frequency stable 
Highly ruggedized; 
frequency stable 
Highly ruggedized; 
frequency stable 
Highly ruggedized; 
frequency stable 
Highly ruggedized; 
frequency stable 
High duty beacon 
magnetron 
High duty version 
of LT-6543 
High duty version 
of LT-4J52A 
High duty version 
of L-3083A 
Recommended for 
new systems 
Recommended for 
MTI systems 
Recommended for 
frequency diversity 
Recommended for 
MTI systems 
Recommended for 
new systems 
In development 
Hydraulically 
tunable for 
frequency diversity 
Recommended for 
new systems 


*Fixed frequency versions available generally throughout tunable range. 


CW MAGNETRONS 


Type 
Number 


L-3456 
L-3459 
L-3465 
L-3464 
L-3460 
L-3461 


Megacycles 
350-590 
590-975 
975-1500 
1500-2350 
2350-3575 
3575-4975 
4975-6175 
6175-7275 
7275-8775 
8775-10,475 


Remarks 


These CW Magnetrons 
may be pulsed to 
approximately 2 
kilowatts peak power 
and are recommended 
for component testing. 


CROSSED-FIELD FORWARD WAVE AMPLIFIER TUBES e BARRATRON® TRANSMITTING TUBES e MINIATURE NOISE SOURCES e DUPLEXERS & TR TUBES « DISPLAY TUBES 


LITTON INDUSTRIES 


Electron Tube Division 
San Carlos, California 


“CAPABILITY THAT 
CAN CHANGE 
YOUR PLANNING” 


Circle 83 on Inquiry Card 
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* November 1960 


MICROWAVE ELECTRON DEVICES 


KLYSTRONS — (Continued) 
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T 
+ Description Frequency | Heater | Beam | Refl Power + | Description Frequency | Heater Beam 
_ | App: Du. Cy. (kme) Vi;A | V;A | V | Output ype App; Du. Cy. (kme) V;A V;A 
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EITEL-McCULLOUGH, INC. —(Continued) LITTON INDUSTRIES, Electron Tube Div., San Carlos, Calif. 
3KM4000LT 3 cav ampl 215 15; 38.2kw L3270 0025 1.25=1.35 

3KM50000P A 
4K50000L.Q 

4KM3000LQ 

4KM3000._R 
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4 cav ampl 
4 cav ampl 
4 cav ampl 
4 cav ampl 
4 cav ampl 
3 cav ampl 
4 cav ampl 
ampli, 0.167 
4 cav ampl 
ampl 

3 cav ampl 
tefl osc 


ELLIOTT BROTHERS, LTD., Elstree Way, 
4FK1 fix ose vi) 3,2: 1-9, 
fix osc 3, J 5 
tix ose 3,2. d Sw 13.295-13.305 5.55 
tun osc 50 3,2. J is *V. tun ferrite cav 
fix osc 3,2. + 1 
tun osc 32. } J NIPPON ELECTRIC CO., LTD., Tokyo, J 
tun refl . refl . 
tun refl 
fix ose 
fun osc 
tun tefl 
tun refi 
plugin refl 
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EM! ELECTRONICS, LTD., 
R9555 tefl 3 
R9521 
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R518 
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Frot. Drift 
Frot. Drift 
Frot. Drift 
refl 
tefl 


RAYTHEON MFG. CO., Microwave & Power T 
5837 SC 0.55-3.8 
0.6-2.35 
15-3. 
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ENGLISH ELECTRIC VALVE CO., LTD. msford, "yy 
K300 tefl osc 9.32-9.5 3,0. 350, .035 

tefl osc 5-3. .3,0. 350, .035 

tefl osc 

tefl osc 

tefl osc 

tefl osc 

tefl osc 

refi osc 

refi osc 

tefl osc 

tefl osc 

tefl osc 

refl osc 

tefl osc 

tefl osc 

refl osc 

tefl osc 

tefl osc 

refl osc 

refl osc 

refi osc 

ampl, .002 

2 cav osc 

tefl osc 

ampl, .001 

tefl osc 
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tefl osc 
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ELECTRONIC INDUSTRIES + November 1960 


apace 0KW CW at X-band 


VARI AN associates 


PALO ALTO 19, CALIFORNIA 
Representatives throughout the world 


KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, 
HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE 
SYSTEM COMPONENTS, NMR AND EPR SPECTROMETERS, MAGNETS, 
MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC 
RECORDERS, RESEARCH AND DEVELOPMENT SERVICES. 


Circle 86 on Inquiry Card ELECTRONIC INDUSTRIES + November 1960 


MICROWAVE ELECTRON DEVICES 


KLYSTRONS — (Continued) 


De Sasi 


Vos App; Dv. Cy. , (kme) F 
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Power Description 
Output — App; Du. Cy. 
SYLVANIA — (Continued) 
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SYLVANIA, Special Tube Operations, 500 Evelyn Ave., Mountain View, Calif. 
6BM6,A refi 0.5-3.8 6.3, .65 3. ob 325 
refi .55-3.8 3, .675 028 
tefl 1.6-6.5 
refl 16-65 


rit 


WESTINGHOUSE, . Electronic Tube Div., P.0. Box 284, Elmira, N.Y. 
WL6781 ose, cw 8.5-9.6 6.3,1.2 016 105 
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(~> Microwave Component News from SYLVANIA (J! 


Octave Bandwidth 
Coaxial Isolators 
from 1-11 kmec 


ROADBAND coaxial ferrite load iso- 
lators from 1-11 kmc (with octave 
steps from 1 to 8) are now available 
from Sylvania for almost every micro- 
wave application. They are especially 
well suited to test equipment and other 
wide band applications. 

Operating curves for an FD-151P, 
shown at left, illustrate the outstanding 
performance of these units. In each 
case, operation exceeds the rated limits 
by a substantial margin throughout the 
entire band—not just at mid-band. 

With normal handling, Sylvania fer- 
rite isolators give this same electrical 
performance for years without deteri- 
oration or failure. They can be used to 
reduce the VSWR presented by a load 
or antenna, and to protect oscillator 
output from long line effects. 


: For more information on these units 

‘ or other standard or custom built 
a ce devices in Sylvania’s extensive ferrite 

E device line write, wire or phone your 
nearest Sylvania tube sales office, or 
contact Sylvania Special Tube Opera- 
tions, 500 Evelyn Avenue, Mountain 
View, California. 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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MICROWAVE ELECTRON DEVICES 


BACKWARD WAVE TUBES 


1 Description | Frequency} Heater | Helix | Foc. Fid. | Gain | Power ; Description | Frequency| Heoter i Foc. Fid. | Goin 
yee App; Du. Cy. (kme) VA v (Gouss) | (db) | Output ype App; Du. Cy. | (kme) V;A v (Gouss) | (db) 


Sew osc, cw 

Osc, cw 12.4-18 S 
osc, cw 13.5-15.5 pm 
osc, cw 17.5-19.5 pm 


LITTON INDUSTRIES, Electron Tube Div., San Calos, Calif. 
L3148 cw 8.5-11 


BENDIX AVIATION CORP., Red Bank Div., Eatontown, N.J. muenEs AIRCRAFT CO., Microwave Tube Div., 11105 Anza Ave., Los one 45, Calif, 
TES? osc 49-59 a 15.8-17.2 
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RAYTHEON MFG. CO., Microwave & Power Tobe 
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STANDARD TELEPHONES & CABLES, riiy London, England 
(Available through ITT menue * ry Clifton, N 
Y257/1E osc 4-15 
¥257/2E ose 
Y322/1E osc 
Y330/1E osc 
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STEWART ENGINEERING COMPANY, 467 Sea Creek Road, Santa Cruz, Calif. 
oDIl- 1-2 73 800 
800 
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ENGLISH ELECTRIC VALVE CO., LT 
N1010,A cw, pisd ose 7-115 
N1010S cw, pisd osc 7-115 
N1034,A* cw, pisd osc 
N1034S cw, pisd osc y . 5. 

* Electrodes isolated {rom shell. 0012-18 
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SYLVANIA, Special Tube Operations, 500 e ve,, Mountain View, Calif. 
osc, cw 1-2 3. 660 
HUGGINS LABORATORIES, INC., 999 £. is Ave., Sunnyvale, Calif, OSC, cw 2-4 
BAl amp! 2.4-3.6 § 820 Osc, Cw 2-4 
osc, cw 4-8 
OSC, Cw 18-26.5 
osc, cw 26.5-41 
osc, cw 0-75 
Bw4198 ose, cw 2-4 
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VARIAN ASSOCIATES, Tube Division, Palo Alto, Calif. 
VAI61 8.2-12.4 650 
VAI6IB 
VAl162 
VAI63 
VAI64 
VA168 
VAI69 
VAI179 
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TRAVELING WAVE TUBES 


Description | Frequency| Heater | Helix | Foc. Fid. | Goin | Noise Fig. | Power Description | Frequency| Hecter | Helix | Foc. Fid.| Gain| Noise Fig. 


TyP® Japp; Du. Cy.| (kme) | V:A | V | (Gouss) |(db)| (db) [Output TyP® app; Dv. Cy.| (km) | V;A | V | (Geuss) | (4b)| (db) 


AMPEREX ELECTRONIC CORP., 230 Duffy Ave., Hicksville, L.I., NY. EITEL-McCULLOUGH, INC., San Carlos, Calif. 
55340 ampl 3.84.2 ae 11k 600 37 5w x78 ampl 5-11 6.30.6 %& 


LJk 600 34 3.5w 
A ELECTRONICS, LTD., Hayes, Middlesex, England 
15-3 5,5.5 2.4 


1¥S3 ; 2.7-4.1 
TWC4 6-8 
TWS2 ampl, cw 1,7-2.7 


ENGLISH ELECTRIC bay co. 
6861 Iw noise 7-3.5 0. 
pwr 
Iw noise 


6.3, 
7537 amp! 4.4-5 6.3,0.8 


BENDIX AVIATION CORP., Red Bank, Eatontown, NJ. 
RXB103401 amp! 4-8 L.Jk 
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CANADIAN MARCONI CO., 2442 Trenton Ave., Montreal 16, Canada 
N1001 ampl 1.7-2.3 6.3,1.6  2.8k 400 ya) 
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Creative Microwave Technology WWW 


Published by MICROWAVE AND POWER TUBE DIVISION, RAYTHEON COMPANY, WALTHAM 54, MASS., Vol. 2, No. 5 


NEW RAYTHEON MINIATURE, ALL-METAL INFRARED DETECTORS 


Specially designed and constructed to resist 
shock and vibration in airborne applications 


Raytheon's QKN748 and QKN884 are highly 
sensitive, compact, P-type infrared de- 
tectors. These gold-doped germanium de- 
vices feature all-metal construction and 
hermetically sealed windows of sapphire 
barium fluoride or anti-reflection coated 
silicon. They are ideally suited for 
airborne applications, including passive 
missile guidance and air traffic control 
systems, where resistance to shock, vi- 
bration and other extreme environmental 
conditions is required. Their detecting 
element has a spectral sensitivity rang- 
ing from 2 to 9 microns at an operating 
temperature of about —195°C. The stand- 
ard effective detector area is 2.0 x 2.0 
millimeters. Larger or smaller effective 
detector areas can be manufactured to 
meet specific requirements. The imped- 
ance range is 50,000 ohms to 1 megohnm. 
The acceptance angle is dependent upon 
the effective detector area and can be ‘POS: Sey Ae ae Bae eae erry 
as large as 150 degrees. The time con- 0 i 5 3 
stant is less than 1 microsecond. 
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RELATIVE DETECTOR RESPONSE IN % 
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WAVELENGTH (MICRONS) 


You can obtain detailed application information 

Excellence in Electronics and special development services by contacting: 
Microwave and Power Tube Division, Raytheon Co., 
Waltham 54, Mass. In Canada: E. Waterloo, Ontario. 
In Europe: Zurich, Switzerland 
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MICROWAVE ELECTRON DEVICES 


TRAVELING WAVE TUBES -— (Continued) 


+ Description | Frequency | Heater Noise Fig. | Power t Description |Frequency | Heater | Helix | Foc. Fid. Cale |Win Fig. 
ype | App; Du. Cy.| (ke) | V;A (db) w? | App; Dv. Cy.| (kme) | V:;A | V | (Gouss) |(4b)| (db) 
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GEISLER LABS, INC. — (Continued) INTERNATIONAL TELEPHONE & TELEGRAPH CORP. —(Continued) 
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GENERAL ELECTRIC, Power Tube Dept., Schenectady, N.Y. 
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LITTON INDUSTRIES, Electron Tube Div., San Carlos, Calif. 
3266 cw 7-11 ppm 
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MICROWAVE ELECTRONICS CORP., 461 Transport St., Palo Alto, Calif. 
M2101A amp| &11 .3,0. 12k 
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HUGHES AIRCRAFT CO., Microwave Tube Div., 11105 Anza Ave., Los Angeles 45, Calif. 
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Microwave & Power Tube Operations, Waltham, Mass. 
5.374 63,1 L& pm % 
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5-6 
x3: ampl, cw 0.24-0.51 63,24 
* Gridded. **Grid for amplitude modulation 


ELECTRONIC INDUSTRIES + November 1960 


SVVsrRxessaesrves 


ze 
—_ 
= 


PEELS 


* Electron Beam Parametric Amplifier—the exclusive 
Zenith concept that achieves a unique combination of 
unconditional stability, low noise, high gain and broad 
bandwidth. 


HIGH GAIN 


0 noi Zenith reports 


BROAD “BANDWIDTH proved capability in 
UNCONDITIONAL STABILITY 


a 
Bik these service tests: 
# 
RADAR 
sik EBPA improves MDS of a typical installa- 
j tion by 4-7 db. 


TACAN 


EBPA increased a system’s sensitivity from 
—95 dbm to —99.5 dbm—equivalent to a 
68% increase in range. 


TRACKING 


EBPA affords less than 70°K noise tem- 


lA / A. & perature for phase-locked phase modula- 
ZZ ’ tion systems. 
Z 
Z 


RADIO ASTRONOMY 
EBPA has these noise temperatures: 
40°K at 400 me (broad band) 
70°K at 1420 me (synchronous pumping) 
150°K at 1420 me 
(non-synchronous pumping) 


For information on how EBPA can help solve your 
? problem, send your specifications and special require- 
® ments to Scott B. Morency, Contracts Division, 
ZENITH RADIO CORPORATION, 6001 W. Dick- 
ens Avenue, Chicago 39, Illinois. A detailed synopsis 
of EBPA characteristics and applications also is 
available upon request. 


[ame Zenith Radio Corporation 
‘reative research and development Wincharger Corporation 
—_ Si i te e ie nopm Central Electronics Corporation 

4 in space age electronics Zenith Radio Research Corporation aa 


MICROWAVE ELECTRON DEVICES 


TRAVELING WAVE TUBES - 


(Continued) 


Foc. Fid. Noise Fig. 
Vv (Gauss) (do) 


Description 


App; Du. Cy. 


Description 
App; Dw. Cy. 


Frequency | Hecter| Helix) Foc. Fid. 
(kme) V;A Vv (Geuss) 


Gain 
(db) 


|Frequency 


(ke) Type 


Type 


Gainesville, Fla. STANDARD TELEPHONES & CABLES, LTD. —(Continued 
1 600° 


54.1 

54.1 550° 
54.1 450° 
rey y 250° 
6-3.55 350° 
-3.3 70° 
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SYLVANIA, = Tube Operations, 500 Evelyn Ave., Mountain View, Calif. 
TW4006 1-2 6.3, .96 35 
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VARIAN —a ey Div., Palo Alto, Calif. 
2.25k 


cr 


amp 
W7/1G ampl 
7/20 amp 
W7/3%G amp! 
W7/4G ampl 
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PARAMETRIC AMPLIFIERS 


Gain rh 
(db) (kme) 


Power 
Output 


Description 
Application 


Frequency 
(kme) 


Description 


Bandwidth Applicetion 


Frequency | pondwidth | Oi 


Type (kme) (db) 


Type 


nae ELECTRIC VALVE CO., LTD., Chelmsford, Sapus 
Iw noise 0.6 60me 2 100 


MICROWAVE ASSOCIATES, =, Burlington, Mass. 
MA2-750 amp!, mix 07-1 anc 
anpl, mix , 2mc 
ampl, mix 5 2mc 
ampl, mix , 2mc 


MICROWAVE ~ Papen Hy — (Continued) 
50uw 1-350 amp! 1% 10 
amp! 0: ary ; 1% 100 


MOTOROLA, Scottsdale, Ariz 
LPAQ] amp! 


0.18-0.26 1.5me 16 12-16 1 15 
LPA02 amp! 


0.40-0.46 3me 3B 141595 £5 2 


ampl 1-0. 1% 


100 


ZENITH RADIO CORP., 6001 Dickens Ave., Chicago 39, Illinois 
elec. beam 04-1 45mc D 2 


1000 -1.2-1.7 


Target Map Locator 
is Being Developed 


A unique locator, capable of au- 


tomatically selecting, in only 15 
seconds, a target map from a com- 
partment containing more than 
11,000 different map microfilms, is 
being developed by the Fairchild 
Camera and Instrument Corpora- 
tion and the U. S. Army Engi- 
neers. 

Known as the Target Map Co- 
ordinate Locator, the unit is basic- 
ally an_ optico-electro-mechanical 


device consisting of a multidecked 
storage drum holding map trans- 
parencies, a movable film pick-up 
assembly, and a projection-display 
assembly. 

To operate, a number is dialed 
like a telephone. It is intended 
that the unit will automatically se- 
lect the correct target map trans- 
parency from the compartment 
and carry it to a rear screen pro- 
jector for immediate viewing on a 
large screen. 


An integral part of the equip- 
ment is a crosshair system of lo- 


Army Opens Longest S/C Radio Circuit on 100th Anniversary 


The Army’s longest direct high- 
frequency single channel radio circuit 
was opened to Australia on the 100th 
anniversary of the U. S. Army Signal 
Corps, the Dept. of the Army has an- 
nounced. It is the only link estab- 
lished by the Army with a foreign 
government. The Australian Military 
Forces Director of Signals operates 


<—— Circle 87 on Inquiry Card 


the Australian terminal at Melbourne, 
Victoria while the American terminal 
is located at Davis, California. 

The circuit ties in to the Army 
Communication and Administration 
Network at Davis, ACAN’s West 
Coast Relay Station. Circuit control 
is centered at the West Coast Relay 
Station. 


cating target coordinates. After 
the map transparency has been 
projected onto the screen, position- 
ing of horizontal and vertical 
crosshairs on any target located on 
the screen will cause the unit to 
readout the Universal Transverse 
Mercator coordinates of the target. 


“VERTICAL MOTION TESTS 


Instruments that record the pilot’s bodily 
responses are checked by Armour Research 
Foundation technician, R. Fors and research 
scientist, E. $. Gordon. Designed by ARF 
for the Aero-Space Medical Div., Wright- 
Patterson Field, Ohio, they are used with 
a vertical accelerator. 
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ELECTRONIC INDUSTRIES’ 


1961 Directory of 


Microwave Equipment Manufacturers 


Names and addresses of electronic com- 
panies making the principal microwave 
products for today’s markets. Section 1 
gives complete alphabetical listing of all 
active companies. Firms that are aster- 


ACDC Electronics Inc 2979 N Ontario St 
Burbank Calif 
*ACF Electronics 48 Lafayette St River- 


¢ 
Electronics Div ACF Industries Inc 
Park Pl Paramus NJ 

«Adams Russell Co Inc 200 6th St Cam- 
bridge 42 Mass 
*Adiler Electronics Inc 1 LeFevre Lane 
New Rochelle NY 

Admiral Corp 3800 W Cortland St Chicago 
47 

Advance Industries Inc 640 Memorial Dr 
Cambridge 39 Mass 

Ad-Yu Electronics Lab Inc 249 Terhune 
Ave Passaic N. 

* Aeronca Mfg Corp Aerospace Div Hilltop 
& Frederick Rds Baltimore 28 Md 

Aeronca Mfg Corp Middletown Ohio 

Aeronutronic Systems Inc Ford Rd New- 
port Beach Calif 

———_ Corp 531 Pond St S Braintree 85 
Mass 

Airborne Instruments Lab Div Cutler 
aaa Inc Comac Rd Deer Park LI 


*« Aircon Inc 48 Cummington St Boston 15 
Mass 

* Aircraft Armaments Inc Industry Lane 
Cockeysville Md 

*« Aircraft Radio Corp Boonton NJ 

* Airtec Inc 139 E ist Ave Roselle NJ 

Air Transport Mfg Co 1114 N Sycamore 
Ave Los Angeles Calif 

Airtron Canada Ltd 349 Carlaw Ave 
Toronto 8 Ont Canada 

ASeoanes Inc 5522 Dorsey Lane Bethedsa 
ai¢ 

*«Airtron Inc Div Litton Ind 200 E Han- 
over Ave Morris Plains NJ 

Alexandria Div-AMF 1025 N Royal St 
Alexandria Va 

«Alford Mfg Co 299 Atlantic Ave Boston 
10 Mass 

* Alfred Electronics 879 Commercial St 
Palo Alto Calif 

— Avionics Inc 255 E 2nd St Mineola 


All Product Co/Communication Prod Div 
Box 110 Mineral Wells Texas 

Alpar Mfg Corp 220 Demeter St Palo Alto 
Calif 

Alto Scientific Co 855 Commercial St Palo 
Alto Calif 

Amerac Inc Dunham Rd Beverly Mass 

American Electronic Labs Inc Colmar 
Penna 
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ufacture. 


* American Electronics Labs Inc 121 N 7th 
St Phila 6 Penna 

American Lava Corp Sub Minn Mining & 
Mfg Cherokee Blvd & Mfrs Rd Chat- 
tanooga 5 Tenn 

American Machine & Foundry Co Gen Eng 
Labs 11 Bruce Pl Greenwich Conn 

American Machine & Foundry Govt Prod 
Group 1701 K St Washington DC 

American Machine & Foundry Co 261 
Madison Ave New York NY 

American Microphone Mfg Co Div General 
Cement Mfg Co 400 S Wyman Ave Rock- 
ford Ill 

*x American Radar Componente Ine 415 E 
Main St Denville NJ 
*American Super-Temp Wires Inc 32 W 
Canal St Winooski Vt 

American Tube endine Co 5 Lawrence 
St New Haven 11 Conn 

* Amperex Electronic Corp 230 Duffy Ave 
Hicksville NY 

Amphenol Connector 1830 S 54th Ave Chi- 
cago 50 Ill 

«Amp Ine Capitron Div 155 Park Ave 
Elizabethtown Penna 

Amtron Corp 17 Felton St Waltham 54 
Mass 

Analogue Controls Inc 200 
Hicksville NY 

Andrew Antenna Corp 606 
Whitby Ont Canada 

*Andrew Corp PO Box 807 Chicago 42 
Tl 

*Andrew California Corp 931 Marylind 
Ave Claremont Calif 

«Antenna & Radome Research Assoc 1 
Bond St Westbury NY 

*« Antenna Specialists Co 12435 Euclid Ave 
Cleveland 6 Ohio 

*Antennavision Ine Box 11326 Phoenix 
Ariz 

Antlab Inc 6330 Proprietors Rd Worth- 
ington Ohio 

APC Electronic Products Div Box 110 
Mineral Wells Texas 

— Electronics o Sub Raytheon Co 
213 E Grand Ave S San Francisco Calif 

* Applied Radiation Corp 2404 N Main St 
Walnut Creek Calif 

Applied Research Inc 76 S Bayles Ave 
Port Washington NY 

Arde Engineering Div Arde Associates 
Austin St Newark 2 NJ 

*xA R F Products Inc 7627 Lake St River 
Forest Til 

A 4 ‘ai Products Inc PO Box 57 Ranton 


Frank Rd 


Beech St 
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isked are companies who have provided 
verified product listings. In Section 2 
these firms are again listed and identified 
with the specific products that they man- 


Ark Eng’g Co 431 W Tabor Rd Phila 20 
Penna 

«Arma Div American Bosch Corp Roose- 
velt Field Garden City NY 

*« Arnold Eng’g Co Marengo Ill 

Arrow Tool Co Inc 36 Mill St Wethersfield 
Conn 

Associated Electrical Industries 
Charing Cross Rd London W C 
gland 

Associated Electrical Industries Ltd Car- 
holme Rd Lincoln England 

«Atlas Eng’g Co 176 Blue Hill Ave Rox- 
bury 19 Mass 

Atlas Precision Products Co 3801 Castor 
Ave Phila 24 Penna 

Audicon Electronics Inc 216 
Paterson 4 NJ 

Auerbach Electronics Corp 1634 Arch St 
Phila 3 Penna 

Austin Electronics Div Austin Co 76 9th 
Ave New York 11 NY 

Automatic Metal Products Corp 323 
St Brooklyn 11 NY 

*« Automation Dynamics Corp 255 County 
Rd Tenafly NJ 

Autonetics Div North American Aviation 
ne 9150 E Imperial Hwy Downey Calif 

Aveo Corp Nashville Div Nashville 1 Tenn 

«Aveo Corp Crosley Div 1329 Arlington 
St Cincinnati 25 Ohio 

*« Avionics Div Bell Aerosystems Co Buf- 
falo 5 NY 

Avionics Ltd PO Box 200 Niagara-on-the- 
Lake Ont Canada 

Avnet Electronic Supply Co 36 N Moore 
St New York 13 NY 

Babcock Radio Eng'’g 1640 Monrovia Ave 
Costa Mesa Calif 

* Baird-Atomic Inc 33 University 
bridge 38 Mass 

Baldwin Piano Co 1801 Gilbert Ave Cin- 
cinnati 2 Ohio 

* Bart Mfg Corp 135 Manchester Pl New- 
ark NJ 

Bassett Inc Rex 1314 N E 17th Ct Ft 
Lauderdale Fla 

Beam Instruments Corp 350 5th Ave New 
York 1 NY 

Beauchaine & Sons Inc Lakeport NH 

*« Bellaire Electronics Inc 62 White St Red 
Bank NJ 

* Belock Instrument Corp 111-01 14th Ave 
College Point 56 NY 

* Belz Industries Inc 89 Union St Mineola 
LI NY 

Benco Television Assoc Ltd 27 Taber Rd 
Rexdale Ont Canada 


Lyon St 


Berry 


td Cam- 
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@ Suitable for static and dy: 
measurements. 
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ELECTRONICS & INSTRUMENT: ing: with each Strainistor. 


TWX-TU 1407... Phone LUther 4:71] 
P. ©. Box 6216, Pine. Station, Tulsa 10, 


* 


on mounting and handl- 


ELECTRONIC INDUSTRIES + November 1960 Circle 363 on Inquiry Card 


seasoned microwave 
designers and builders 


Model SGC-2, 4-8 KMC 
Mode! SGL-2, 1-2 KMC Model SGX-2, 8-12 KMC 
on power supply Model SGS-2, 2-4 KMC Model SGK-2, 12-18 KMC 


~ 


A common power and sweep supply can be used with any of 
the new Melabs electronically tuned signal generators covering, 
respectively, L, S, C, X and K band frequencies. 


All five units are compatible with Melabs’ radiometer and panoramic display unit. 
Addition of a receiver box creates a swept receiver or panoramic analyzer. 
TWT amplifiers with power outputs up to 1 watt can be supplied. 


SPECIFICATIONS 


4 Modei SGS-2, S Band, with SGO-2 Power Supply 
Power output: Regulated, 10 mw + 1 db; unregulated, 10 mw at 
ie 2 KMC, rising to 300 mw at 4 KMC; manual 
"4 i adjustment range, 30 db 
2 Internal modulation: For regulated power, pulse, 1-10 usec; square wave. 
Rep rate, 100-5000 cps. 
Frequency Te > External modulation: Any type, unregulated only. 
Power output Linear time/ frequency Sweep: 0.3 to 30 cps; cw through 100% of band. 
characteristic Price: Model SGS-2, $2,300.00; Mode! SGO-2, $900.00; 
Model SGL-2, $2,600.00; Mode 1 SGC-2, 32/600 .00; 
Specifications similar ( Model SGX-2, $2,600.00; Model SGK- 2, 500.00. 


Data subject to change without notice. Prices f.o.b. factory. 


Frequency, KMC 


Employment opportunities at Melabs are exceptional for 
ambitious engineers and physicists; write in confidence. 


(pronounced MEL-LABS) - Dept. M7, 3300 Hillview Ave. 
Palo Alto, California - DAvenport 6-9500 
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Bendix Corp Bendix Pacific Div 11600 
Sherman Way N Hollywood Calif 

Benes Corp Bendix Radio Div Baitimore 

ba a Corp 1104 Fisher Bldg Detroit 2 
aiicn 

* Bendix Co Red Bank Div fF 35 
Eatontown NJ stared 

Bendix Corp Eclipse Div Teterboro NJ 

* Birdair Structures Inc 1800 Broadway 
Buffalo 12 NY 

* Blaine Electronetics Inc 14757 Keswick 
St Van Nuys Calif 

* Blaw-Knox Co 300 6th Ave Pittsburgh 
22 Penna 

~ rh cy Mfg Corp 315 Seigel St Brooklyn 


*Bogue Electric Mfg Co 52 Iowa Ave 
Paterson 2 NJ 

* Bomac Labs Inc Salem Rd Beverly Mass 

Boonton Radio Corp Intervale Rd Boon- 

B ton Po 
org-Warner Controls Borg-Warner Corp 
3300 Newport Blvd PO Box 1679 Santa 
‘ana Cait ox 1679 Santa 

Brach Mfg Corp Div Gen Bronze Corp 200 
Central Ave Newark 3 NJ 

Breeze Corp 700 Liberty Ave Union NJ 

* Brooks & Perkins Inc 1950 W Fort St 
Detroit 16 Mich 

Browning Labs Inc 100 Union Ave Laconia 


trubaker Electronics Inc 3652 Eastham 
z Pal aire City Calif 

runo-New York Industries Cor 5 

34th St New York 1 NY gue acit 
*Budd Electronics Inc 43-22 Queens St 
Buda “stanles Ga 43-01 i 

ey Co 43-01 nd $ t 

Island City 1 NY esppa Resatboc tg 
* Budelman Electronics Corp 375 Fairfield 

Ave Stamford Conn 
Budelman Radio Corp 375 Fairfield Stam- 

Bulova Watch 
* Bulova atch Co Electronics Div - 

61st St Woodside 77 NY tag te 
+ Burndy Corp/Omaton Div Richards Ave 
Burndy Corp H H B 

0 — 

Toletot Onis uggie Div Box 817 
*Cable Electric Products 234 Daboll St 
is a eee 7 RI 
Sa netic Control Corp 11922 V 
_ St N Hollywood Calif vibe Raniah cbanewe 
Calif Technical Industries Div Textron Inc 

1421 Old “ay Rd Belmont 10 Calif 
Calmag Div Calif Magnetic Control Corp 

11922 Valerio St N Hollywood Calif 
Canadian Applied Research Ltd 750 Law- 

rence Ave Toronto Ont Canada 
*Canadian Avia Electronics Box 2030 St 
= Cargat Gee Canada 

n an Marconi Co 2442 ; 
a Montreal 16 Que Canada ene are 
Canoga Div Underwood Corp 15330 Ox- 
nard St Van Nuys Calif 
Canoga Corp of Calif Southern Div 77 
__ Elgin Hwy Ft Walton Beach Fla 
ae i 2850 Bay Rd Redwood City 
Cardinal Instrumentation Corp 4201 Red- 
wood Ave Los Angeles 66 Calif 
ah Cable Co 19 Middle St Pawtucket 


* Cascade Research Div Lewis & Kaufman 
Electronics Corp 5245 San Fernando Rd 
W Los Angeles Calif 

Cages a mw So ate, Div Monogram 

ecision Industries 53 V 4 
Los Gotos Calif 20 Spnild sretplllareey 

* Caswell Electronics Cor 414 

c ne ~ Jose 12 Calif - pone 

Yentra Jynamics Ltd 147 Hy s y 

se Pte Claire Que Canada aan eae 
entra flectronic Mfrs 2 Richw x 
tool a 3 rs Richwood Pl 

Centronix Inc 4000 NW 28th St Miami Fla 

Cermaseal Inc PO Box 25 New Lebanon 
Center NY 

Ceramatronics Inc 364 Highland Ave Pas- 
Fgh 

* lectronics Corp 15000 Central E 

ce nntteraee NM * ee ee 

shance Vought Electronics Div PO B 
5907 Dallas Texas . 2 ae 

*Chemalloy Electronics Corp 
Airport Santee Calif 

*Chu Associates PO Box 387 Whitcomb 

ont oe Mass 
egg Labs/Div Clegg Inc Ridgedale y 
Morristown NJ Sn 

* Clough-Brengle Co 6014 Broadway Chi- 
Safina aa 

*« Collins io Co 2700 W Oliv y 
Burbank Calif —— 

Collins Radio Co 855 35th St NE Cedar 
Rapids Iowa 

Collins Radio Co 1930 Hiline Dr Dallas 7 

Cc Sout Prod 
oOlumbia Preducts Co 6625 Shakespear 

6 Rd bi oy sc Ny 
ommunication Accessories Co US 50 Hw 
Lees Summit Mo : 4 

Communications Co 300 Greco Ave Coral 
Gables Fla 

Computing Devices of Canada Ltd PO Box 
508 Ottawa Ont Canada 


Gillespie 
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x Connector Corp of America 12959 Sher- 
man Way N Hollywood Calif 

Conrad & Moser 2 Borden Ave Long 
Island City 1 NY 

Continental Elec Mfg Co 4212 Buckner 
Blvd Dallas Texas 

* Control Electronics Co Inc 10 Stepar Pl 
Huntington Sta NY 

Convair Pomona Div Gen Dynamics Corp 
1675 W 5th Pomona Calif 

Convair San Diego Electronics 3165 Pa- 
cific Hwy San Diego Calif 

Cook Electric Co 2700 N Southport Ave 
Chicago 11 Ill 

Cook Technological Center Div 6401 Oak- 
ton St Morton Grove Ill 

Co-Operative Industries Inc 100 Oakdale 
Rd Chester NJ 

Corbin Corp 76 Primrose Lane Levittown 

J 


* Corning Electronic Components Brad- 
ford Penna 
Craig areas Inc 360 Merrimack St Law- 


Audio Exchange 583 Gra- 
matn Ave Fleetwood Mt Vernon NY 
Cubic Corp 5575 Kearny Villa Rd San 
Diego 11 Calif 
*Custom Components Inc PO Box 248 
Caldwell NJ 
xCWS Waveguide Corp 301 W Hoffman 
Ave Lindenhurst NY 
* Dage Electric Co Inc Beech Grove Ind 
Dahistrom Metallic Door Co Buffalo & 
2nd Sts Jamestown NJ 
Daven Co Route 10 Livingston NJ _ 
Davis Electronics Inc PO Box 1247 Bur- 
bank Calif 
Daystrom Inc Weston Instruments Div 614 
relinghuysen Ave Newark 12 
DBM Research Corp PO Box 521 Cocoa 
Beach Fla 
Defiance Eng’g & Microwave Co Beverly 
Airport Beverly Mass 
* Demornay-Bonardi Corp 780 S Arroyo 
Lh Pasadena Calif 
Deutschmann Corp Tobe Providence Hwy 
Norwood Mass 
* Diamond Antenna & Microwave Corp 35 
River St Winchester Mass 
Dielectric Products Eng’g Co Raymond Me 
Dittmore-Freimuth Corp 2517 E Norwich 
St Milwaukee 7 Wis 
* Don-Lan Electronics Co 1131 W Olympic 
Blvd Santa Monica Calif 
Margolin 29 New York Ave 
ry NY 
Double E Products Co 208 Standard St El 
Segundo Calif 
Douglas Microwave Co 252 E 3rd St Mt 
Vernon NY 
* Dow-Key Co PO Box 711 Thief River 
Falls Minn 
Dresser Ideco Co 8909 S Vermont Los 
Angeles Calif 
* Dumont Labs Ine Allen B 750 Bloomfield 
Ave Clifton NJ 
Dunn Eng’g Associates Inc 255 O’Brien 
Hwy Cambridge 41 Mass 
Dwyer Eng’g Co Airport Rd PO Box 452 
Nashua NH 
*Dymec Div Hewlett Packard Co 395 
Page Mill Rd Palo Alto Calif 
Dynamic Electronics Inc 87-46 123rd St 
Richmond Hill NY 
* Dynatronic Inc 717 W Amelia Ave Or- 
lando Fla 
* Edgerton Germeshausen & Grier Inc 160 
Brookline Ave Boston 15 Mass 
Edo Corp 13-10 111 St College Point 56 


Egan Laboratory 107-56 113th St Rich- 
mond Hill 19 NY 

*« Eitel-McCullough Inc 301 Industrial Way 
San Carlos Calif 

Electrend Products Corp Box 110 St 
Joseph Mich 

Electro Contacts Inc Main St Osterville 
Mass 

«Electro Impulse Lab Inc 208 River St 
Red Bank NJ 

Electro Instrument Inc 3540 Aero Court 
San Diego 11 Calif 

Electronic Applications Ine 194 Richmond 
Hill Ave Stamford Conn 

Electronic Associates Inc Long Branch NJ 

Electronic Communications Inc 1501 72nd 
St N St Petersburg 10 Fla 

Electronic Control Systems 2231 Barring- 
ton Ave Los Angeles 64 Calif 

«Electronics Development Co 3743 Ca- 
huenga Blvd N Hollywood Calif 

* Electronics & Ordance Div/Avco Corp 
PO Box 116 Cincinnati 15 Ohio 

* Electronic Specialty Co 5121 San Fer- 
nando Rd Los Angeles 39 Calif 

*Electron-Radar Products 4806 W Chi- 
cago Ave Chicago 51 Ill 

Electro-Pulse Inc 11861 Teale St Culver 
City Calif 
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Elk Electronics Labs Inc 333 W 52nd St 
New York 19 NY 

Elliott Brothers London Ltd Elstree Way 
Borehamwood Hertfordshire England 

Elliott Brothers London Ltd Radar Div 
Elstree Way Borehamwood Hertford- 
shire England 

*Elm Labs PO Box 14 Hastings-on-Hud- 


son NY 
Elsin seperenion Corp Eileen Way Syos- 
t 


se 

«Emerson & Cuming Inc 869 Washington 
St Canton 1 Mass 

EMI Cosser Electronics Woodside Dart- 
mouth Nova Scotia 

«Empire Devices Products Corp 37 Pros- 
pect St Amsterdam NY 

Empire Product Sales Corp 37 Prospect 
St Amsterdam NY 

Enfio Corp Fellowship Rd Route 73 Maple 
Shade NJ 

Energy Kontrols Inc 15 S ist St Geneva 


I 

*Englehard Industries Inc D E Make- 
peace Div Pine & Dunham Sts Attle- 
boro Mass . 

Englehard Industries Inc 113 Astor St 
Newark N. 

Engis Equipment Co 431 S Dearborn St 
Chicago 1 

Entron Inc 4902 Lawrence St Bladens- 
burg Md 

Ercona Corp 16 W 46th St New York 36 
NY 


ESCO Group Div Electronic Specialty Co 
a BS San Fernando Rd Los Angeles 39 
Cali 

Eugene Engineering Co Inc 1217 Hyde 
Park Ave Hyde Park 36 Mass 

Exact Eng’g & Mfg Inc PO Box 668 
Oceanside Calif 

*E-Z Way Towers Inc 5901 E Broadway 
Tampa 5 Fla 

Fairchild Astronics Div Straight Path 
Wyandanch LI NY 

Farinon Electric Co 416 D St Redwood 
City Calif 

Farnsworth Electronics Co Div ITT 3702 
EB Pontiac St Ft Wayne Ind 

Fecker Inc J W 6592 Hamilton Ave Pitts- 
burgh 6 Penna 

Feedback Controls Inc 8 Eire Dr Natick 


Mass 

Ferranti Electronic Inc 30 Rockefeller 
Plaza New York 20 NY 

Ferrotran Electronics Co Inc 693 Broad- 
way New York 12 NY 

Filmohm Corp 48 W 25th St New York 
10 NY 


*Filtron Co Inc Western Div 10023 Ww 
Jefferson Blvd Culver City Calif : 
Filtron Co 131-15 Fowler Ave Flushing 


55 NY z 
Fisher Eng’g Inc PO Box 327 Huntington 


n 
* Formcraft — Co 2465 S Archer Ave 
hicago 16 Il 

Foto Video Labs 36 Commerce Rd Cedar 
Grove NJ 

Fox Co Thomas T 304 Mt Pleasant Ave 
Newark 4 NJ 

* Frequency Standards Div Harvard In- 
dustries Inc Box 504 Asbury Park NJ_ 

xFXR Inc 25-26 50th St Woodside 77 NY 

x Gabriel Electronics Div Gabriel Co Millis 
Mass Ep 

Gates Electronics Co 1705 Taylor Ave New 
York NY Se 

xGavitt Wire & Cable Co 455 N Quince 
St PO Box 1596 Escondido Calif 

*xG B Electronics Corp Hook Creek Blvd 
Valley Stream NY 

General Bronze Electronics Corp Hook 
Creek Blvd Valley Stream N A 

xGeneral Cable Corp 730 3rd Ave New 

k 17 NY 
a Genel Communication Co 677 Beacon 
Boston 15 Mass 

Gambant Devices Inc PO Box 253 Prince- 
ton NJ 

General Electric Co Power Tube Dept 
Palo Alto Calif 

General Electric Co Dist Assemblies Dept 
41 Woodford Ave Plainville Conn 

General Electric Co Missile & Ordnance 
Dept 100 Plastics Ave Pittsfield Mass 

General Electric Ordnance Dept 100 Plas- 
tics Ave Pittsfield Mass 

x General Electric Power Co Power Tube 
Dept Bldg 267 Schenectady 5 NY 

General Electric Co HMEE Dept Syra- 

Y 

General Electric Co Ma ass po 5 ap 
Dept Electronic Park Syracuse 

* General ‘Blectric Co French Rd LMED 
Utica 

General Electric Co MSVD 3198 Chestnut 
St Phila 4 Penna i 

xGeneral Electric Co Communication 
Products Dept Lynchburg Va 
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MICROWAVE 
GENERATORS 


MODEL KSS 


fo 


MODEL MSG-34 


MODEL CSG 


MODEL PMX 


MODEL PMK 


MODEL EHF (Generator) 
MODEL EHF (Source) 


MODEL 
PMR 


POLARAD 


500 to 
1,000 mc 


Complete moduiation 
capabilities — internal 
pulse modulator or 
FM modulator 


MODEL 
MSG-1 


950 to 
2,400 mc 


Complete modulation 
capability including square 
wave modulation 


MODEL 
MSG-2A 


2,000 to 
4,600 mc 


Complete modulation 
capability including square 
wave modulation 


MODEL 
MSG-34 


4,200 to 
11,000 mc 


Widest frequency range in 
a single instrument 


MODEL 
KSS 


1,050 to 
11,000 mc 


Compact high power signal 
source with plug-in tuning 
units — internal modulation 


MODEL 
PMX 


4,450 to 
11,000 mc 


Calibrated 1 miliwatt signal 
generator with complete 
modulation capability 


MODEL 
CSG 


1,000 to 
16,000 mc 


Higher power sweep 
generator 


MODEL 
PMK 


10,000 to 
21,000 mc 


Wider modulation 
capabilities — calibrated 
10 milliwatt output 


POLARAD ELECTRONICS CORP. 
Please send me information and specifications on 
| Model PMR C Model PMX 


0 
[) Model MSG-1 [) Model CSG 
[) Model MSG-2A () Model PMK 
- 
0 


Ei-11 


] Model MSG-34 [] Model EHF (generator) 
Mode! KSS [) Model EHF (source) 


| CO A copy of “‘Notes on Microwave Measurements.”’ 
My application is. 


Name 


Title 


| Add 


| City. 
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MODEL EHF 
(generator) 


ae | 
= 


18,000 to 
39,700 mc 


High frequency signal 
generator — operates on 
fundamentals 


MODEL EHF 
(source) 


18,000 to 
50,000 mc 


Widest and highest 
continuous frequency 
range — operates on 
fundamentals 


@ MAIL THIS 


COUPON FOR MORE INFORMATION..,, 


SERVICE 


POLARAD 


ELECTRONICS CORPORATION 
43-20 34th Street, Long Island City 1, N.Y. 


ELECTRONIC INDUSTRIES - 


Representatives in principal cities. 
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*General Electric Co Ltd of England 80 
Shore Rd Port Washington NY 

* General Magnetics Inc 135 Bloomfield 
Ave Bloomfield NJ 

General Miils Inc 1620 Central Ave Min- 
neapolis 13 Minn 

General Precision Lab Inc 180 N Vinedo 
Ave Pasadena Calif 

«General Radio Co 22 Baker Ave West 
Concord Mass 

Geotechnical Corp 3401 Shiloh Rd Gar- 
land Texas 

b= eA Steers Corp 155 Oraton St New- 
ark 

Giniy Corp 70 Lyons P! Mount Vernon 
NY 


Gombos Inc Co John Webro Rd Clifton 


Goodrich Sponge Products B F Div BF 
Goodrich Co Canal St Shelton Conn 

Gorham Electronics Div Gorham Mfg Co 
333 Adelaide Ave Providence 7 RI 

«GPL Div General Precision Inc 63 Bed- 
ford Rd Pleasantville NY 

Granger Associates 966 Commercial St 
Palo Alto Calif 

Gray Mfg Co 16 Arbor St Hartford 1 Conn 

Great Eastern Mfg Co 163-165 Remsen 
Ave Brooklyn 12 NY 

Gruen Industries Inc/Electronic Products 
Div 9701 Reading Rd Cincinnati 15 Ohio 

Gulton Industries Inc 212 Durham 
Metuchen NJ 

Hallamore Electronics Co 714 N Brook- 
hurst St Anaheim Calif 

Hallicrafters Co 4401 W 5th Ave Chicago 
26 Ill 

Hammarlund Mfg Co 460 W 34th St New 
York 1 NY 

Hazeltine Electronics Div/Hazeltine Corp 
“ -25 Little Neck Pkwy Little Neck 62 


Hermes Electronics Co 75 
Pkwy Cambridge 42 Mass 

Hermes-Sonic Corp 13-19 University P! 
New York NY 

* Hermetic Seal prometormer Co Special 
Products Div 2925 Merrill Rd Dallas 
"exas 

* Hewlett-Packard Co 275 Page Mill Rd 
Palo Alto Calif 

Hilger & Watts Ltd 80 Shore Rd Port 
Washington NY 

*High Voltage Eng’g Corp Box 98 Bur- 
lington Mass 

*Hitemp Wires Co/Div Simplex Wire & 
Cable Co 1200 Shames Dr Westbury NY 

Py Electronics Corp 3761 S Hill St 
Los Angeles 7 Calif 

Holland Electronics 772 E 53rd St Brook- 
lyn NY 

Honeywell Controls Ltd Vanderhoof Ave 
Toronto 17 Ont Canada 

* Houston Fearless Corp 11801 W Olympic 
Bivd Los Angeles 64 Calif 

Howard Foundry Co 1700 N Kostner Ave 
Chicago 39 Tl 

HRB Science Ine Science Park State Park 
Penna 

Hughes Aircraft Co-El Segundo Int’l A/P 
PO Box 90426 Los Angeles 45 Calif 

Hughes. Azerast Co Electronic Mfg Div 
Box 90426 Los Angeles 45 Calif 

* Hughes Components Div Bldg 20- Room 
372 Culver City Calif 

Sashes Semiconductor Div 500 Superior 
Ave Newport Beach Calif 

*Hycon Mfg Co 1030 S Arroyo Pkwy 
Pasadena Calif i 

Hy-Gain Antenna Products Co 1135 N 
22nd St Lincoln Neb 

Hyson Mfg Co PO Box N Pasadena Calif 

Iilumitronic Eng’g Co 680 E Taylor Ave 
Sunnyvale Calif 

Industrial Development Eng’g Assoc 7900 
Pendleton Pk Indianapolis Ind 

Industrial Prod-Danbury Knudsen Div 33 
FE Franklin Danbury Conn 

Infrared Industries Inc 62 4th Ave Wal- 
tham 54 Mass 

Infrared Standards Lab Div Infrared Ind 
Inc 10555 Magnolia Ave Riverside Calif 

Instruments Div W I. Maxson Corp 475 
10th Ave New York 18 NY 

Instruments for Industry Tne 101 New 
South Rd Hicksville LI NY 

Insulating Fabricators Inc 150 Union Ave 
E Rutherford NJ 

‘So Corp 135 Orange St Bloom- 
1e1€ 

Intercontinental Electronics Corp 1551 
Franklin Ave Mineola NY 

Int'l Electronics Mfg Co 2nd St Ext 
Greenwood Acres Annapolis Md 

“ Labs 500 Washington Ave Nutley 


Cambridge 


ITT Federal Div ITT Corp 100 Kingsland 
Rd Clifton NJ 

Interstate Electronics Corp 707 E Ver- 
mont Ave Anaheim Calif 
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Isolantite Mfg Corp 337 Warren Ave 
Stirling NJ eS: 

*x1-T-E Circuit Breaker Co 601 E Erie 
Ave Phila 34 Penna 

ITEK Corp 1605 Trapelo Rad Watham 
Mass 

Jacobs Instrument Co Bethesda 14 Md 

«Jones Electronics Co Inc M C 185 N 
Main St Bristol Conn 

Jones Optical Works A D 2400 Massa- 
chusetts Ave Cambridge 40 Mass 

J-V-M Microwave Co 9300 W 47th St 
Brookfield Ill 

«Judd Wire Mfg Corp 22 Avenue A 
Turners Falls Mass 

Kahn & Co 885 Wells Rd Wethersfield 
Hartford Conn : 

Kaiser Aircraft & Electronics Div Kaiser 
Ind PO Box 1828 Oakland 4 Calif 

ee Electronics Inc 13 Monroe St Union 


*Kay Electric Co Maple Ave Pine Brook 
J 


Kay-Townes Antenna Co Box 593 Rome 
Ga 

Kearfott Div General Precision Ine 253 N 
Vinedo Ave Pasadena Calif 

* Kearfott Div General Precision Inc 14844 
Oxnard St Van Nuys Calif 

*« Kearfott Div General Precision Inc 1150 
McBride Ave Little Falls NJ 

Kelsey-Hayes Co 3600 Military Ave De- 
troit 32 Mich 

Kemtron Electron Products Inc 14 Prince 
Pl Newburyport Mass 

«Kennedy & Co D 8S 432 S Main St Co- 
hasset Mass 

*Kent Corp F C/Div Bart Mfg 135 Man- 
chester Pl Newark 4 NJ 

* Ken-Tron Corp 395 Lynnway Lynn Mass 

Kepco Inc 131 38 Sanford Ave Flushing 
55 NY 

Kings Electronics Co Inc 40 Marbledale 
Rd Tuckahoe NY 

Kost Products Co 2335 N Cicero Ave Chi- 
cago 39 Ill 

Kulka Electric Corp 633 S Fulton St Mt 
Vernon NY 

K-W Engineering Works N50 W16328 Pin 
Oak Court Butler Wis 

* Laboratory for Electronics Inc 719 Bea- 
con St Boston 15 Mass 

*Lab-Tronics Inc 3656 N 
Chicago 13 Ill 

Lambda E lectronics Corp 11-11 1: 
College Point 56 NY 

Lambda Pacific Eng’g Corp PO 
Van Nuys Calif 

Lance Antenna Mfg Corp 1730-1802 Ist St 
San Fernando Calif 

Land-Air Inc 7444 W Wilson Ave Chicago 
$1 10 

*LaPoint Industries Inc 155 W Main St 
Rockville Conn 

*« Lavoie Labs Inc Matawan-Freehold Rd 
Morganville NJ 

Leach & Garner Co Industrial Div Leach 
& Garner Bldg Attleboro Mass 

Lear Inc 3171 S Bundy Dr Santa Monica 
Calif 

LEE lie 625 N Y Ave NW Washington 1 
Db 

Leitch Eng’g Corp 326 Lincoln St Man- 
chester NH 

Lel Inc 380 Oak St Copiague NY 

* Lenkurt Electric Co Sub General Tele- 
phone & Electronics 1105 County Rd 
San Carlos Calif 

«Lenz Electric Mfg Co 1751 N Western 
Ave Chicago 47 Ill 

Levinthal Electronic Products Ine 3180 
Hanover St Palo Alto Calif 

*Lewis Eng’g Co 339 Church St Nauga- 
tuck Conn 

Librascope Div General Precision Inc 808 
Western Ave Glendale | Calif 

* Lieco Inc 130 Eileen Way Syosset LI NY 

Ling Electronics Inc 9937 Jefferson Blvd 
Culver City Calif 

Ling Systems Inc 11949 Vost St N Holly- 
wood Calif 

Litton Industries Electron Tube Div 960 
Industrial Rd San Carlos Calif 

Litton Industries Maryland Div 4900 Cal- 
vert Rd College Park Md 

«Lockheed Electronics Co U S Route 22 
Plainfield NJ 

Loewy - Hydropress Div Baldwin - Lima - 
~~ Corp 111 5th Ave New York 


Lincoln Ave 


*Loral Electronics 
Ave New York 
«Luhrs & CoC H 3 
sack N.J 

Ly nmar Engineers Inc 1432 N Carlisle St 
Phila 21 Penna 

*MeMillan Industrial Corp Brownsville 
Ave Ipswich Mass 

*MecMillan Jahoratory§ Ine 
Ave Ipswich Mass 


; Corp 825 Bronx River 


’ 
Tudson St Hacken- 


Brownville 
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Madigan Corp 200 Stonehinge Lane Carle 
Place NY 
* Magnavox Corp 2131 Bueter Rd Ft 
Wayne Ind 
* Magnesium Products of Milwaukee Inc 
740 N Plankinton Ave Milwaukee 3 Wis 
Magnetic Research Corp 3160 W El Se- 
gundo Blvd Hawthorne Calif 
* Magnetic Shield Division Perfection Mica 
Co 1322 N Elston Ave Chicago 22 Ill 
Mallory & Co Inc P R 42 S Gray St In- 
dianapolis 6 Ind 
Mallory & Co Inc 3029 FE Washington St 
Indianapolis 6 Ind 
* Manson Laboratories Inc 375 Fairfield 
Ave Stamford Conn 
March Associates 145 Cortland St Linden- 
hurst NY 
Marconi Instruments Ltd 111 Cedar Lane 
Englewood NJ 
Marconi Wireless Telegraph Co Ltd 750 
York 17 NY 
Products Co 5439 Fargo Ave 
Marquardt Corp Pomona Div 2709 N 
Garey Ave Pomona Calif 
Master Mobile Mounts Ine 1306 Bond St 
Los Angeles 15 Calif 
Mathis Co G E 6100 S Oak Park Ave 
Chicago 38 I}! 
* Maxson Corp W L 460 W 34th St New 
York NY 
Measurements McGraw-Edison Inc Inter- 
state Rd Boonton N.J 
Measurements Div McGraw-Edison Box 
180 Boonton NJ 
Mechanica! Engraving Co Inc 10 Van Cort- 
landt Ave New York 68 NY 
Mechanical Products Ine 1824 River St 
Jackson Mich 
Mectron Co 166 Ridge Ave North Plain- 
field NJ 
*« Melabs Dept M7 3300 Hillview Ave Palo 
Alto Calif 
* Melpar Ine Special Products Dept 3200 
Arlington Bivd Falls Church Va 
*Menlo V’ark Eng’g 711 Hamilton Ave 
Menlo Park Calif 
* Meridian Metalcraft Inc 8739 S Miller 
grove Dr Whittier Calif 
Merrimac Research & Development Ine 517 
Lyons Ave Irvington NJ 
Metal Fabricators Corp 63 Pond St Wal- 
tham 54 Mass 
* Metavac Ine 45-68 162nd St Flushing 58 
NY 


* Metcom Ine 76 LaFayette St Salem Mass 

* Metropolitan Telec ae ators Ames 
Court Plainview LI NY 

Micacraft Products Ine 
Newark 5 NJ 

* Mico Instrument Co 80 Trowbridge St 
Cambridge 38 Mass 

* Microflect Co 2300 S 25th St Salem Ore 

*Microlab 570 W Mt Pleasant Ave Liv- 
ingston NJ 

Microphase Corp tox 1166 
Conn 

* Microtech Ine 1400 Milldale Rd Cheshire 
Conn 

* Microwave Associates Ine 
Burlington Mass 

* Microwave Chemicals Laboratory Inc 282 
Seventh Ave New York 1 N 

* Microwave Components Doylestown Pa 

*« Microwave Development Labs 92 Broad 
St Babson Park Wellesley 57 Mass 

* Microwave Electronics Corp 4061 Trans- 
port St Palo Alto Calif 

* Microwave Tube Div Hughes Aircraft 
Co 11105 Anza Ave Los Angeles 45 
Calif 

*« Miller 
Conn 

Minn-Honeywell Regulator Co Aeronau- 
tical Div 2600 ltid~gway Ave Minne- 
apolis 13 Minn 

*« Miratel Ine 1080 Dionne St St Paul 13 
Minn 

* Missile Systems Corp 11949 Vose St 
North Hollywood Calif 

Missileonics Inc PO Box 716 Melbourne 
Fila 

Missouri Research Laboratories Inc 2109 
Locust St St Louis 3 Mo 

Model Eng’g & Mfg Ine 50 Frederick St 
Huntington Ind 

Monagham Co J J 500 Aleott St Denver 4 
Colo 

Monitor 
Penna 

Monrovia Aviation Corp 801 
Blvd Pasadena Calif 

Moran Instrument Corp 170 E Orange 
Grove Blvd Pasadena Calif 

* Motorola Communications & Electronics 
Ind 4501 W Augusta Blvd Chicago 51 Ill 

Motorola Ine 4501 W Augusta Chicago 51 
Il 


701 McCarter Hwy 


Greenwich 


South Ave 


Associates PO Box 369 Lakeville 


Systems Inc Fort Washington 


toyal Oaks 


Motorola Ine 1400 N Cicero Ave Chicago 
51 7 

Mullard Equipment ltd 
London WC 1 England 

Multronics Inc Box 1539 4130 Washington 
Bivd Sarasota Fla 

* Narda Microwave Corp 118-160 Herricks 
Rd Mineola NY 


Torrington Pl 
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*« Nat'l Beryllia Corp ist Ave Haskell NJ 

*Nat’l Beryllia Corp 4501 Dell Ave N 
Bergen NJ 

* National Company Inc 61 Sherman St 
Malden 48 Mass 

New London Instrument Co Inc 82 Union 
St New London Conn 

New-Tronics Corp 3455 Vega Ave Cleve- 
land 13 Ohio 

«Nichols Products Co 325 W Main St 
Moorestown NJ 

NJE Corp 20 Boright Ave Kenilworth NJ 

*Norden Div United aarerars Corp 58 
Commerce Rd Stamford Con 

Northeast Electronics Corp , a Rd 
Concord NH 

* Northeast Scientific Corp 30 Wetherbee 
St E Acton Mass 

Northeastern Eng’g Inc 25 S Bedford St 
Manchester NH 

*N RK Mfg & Eng’g Co 4601 W Addison 
St Chicago 41 Ill 

* Nuclear Corp of America 2 Richwood 
Pl Denville NJ 

* Okonite Co 220 Passaic St Passaic NJ 

Olympic Radio & TV Div Siegler Corp 
34-01 38th Ave Long Island City 1 NY 

*Omega Labs Inc Haverhill St Rowley 
Mass 

* Pacific Universal Products Corp 168 
Vista Ave Pasadena 8 Calif 

Packard Bell Electronics Corp 12333 W 
Olympic Blvd Los Angeles 64 Calif 

* Panoramic Radio Products 520 S Fulton 
Ave Mt Vernon NY 

Panseal Inc 10 Main St -— Ferry NJ 

*Parker Seal Co Div Parker-Hannifin 
Corp 10567 Jefferson Blvd Culver City 
Calif 

Paul & Beekman 1801 W Courtland St 
Phila 40 Penna 

Pearce Simpson Inc 2295 NW 14th St 
Miami 35 Fla 

Peer Inc Professional Electronic Eng’g 
Res Inc 2924 Shelby St Dallas 19 Texas 

Perfection Mica Co 1322 N Elston Ave 
Chicago 22 Ill 

Perkin Eng’g Corp 345 
Segundo Calif 

Peschel Electronics Inc Towners Rt 216 
Paterson NJ 

*Phalo Plastic Corp 530 Boston Tpk 
Shrewsbury Mass 

* Phelps Dodge Copper P’ +‘ Corp 300 
Park Ave New York 22 N 

Philco Corp Tioga & C Sts Phila 24 Penna 

Philco Corp G & I Group 4700 Wissahickon 
Ave Phila 44 Penna 

Philco Corp G & I Div 4700 Wissahickon 
Ave Phila 44 Penna 

* Phoenix Precision Instrument Co 3805 N 
5th St Phila 40 Penna 

Pioneer Industries Inc 2700 Hawkeye Dr 
Sioux City Iowa 

* Pitometer i. ES ad 237 LaFayette St 
New York 12 N 

*« Plastoid Corp meee NJ 

*Polarad Electronics Corp 43-20 34th St 
Long Island City 1 NY 

*PRD Electronics Inc 202 Tillary St 
Brooklyn 1 NY 

Polytronic Research Inc 7326 Westmore 
Rd Rockville Md 

Potter & Brumfield 1200 E Broadway 
Princeton Ind 

Power Designs Inc 89-25 130th St Rich- 
mond Hill 18 NY 

Power Supplies Inc 1005 Olive St High- 
land Ill 

Pratt Albert 114 W Lake View Ave Mil- 
waukee 17 Wis 

* Precision Tube Co Church Rd & Wissa- 
hickon Ave North Wales Penna 

* Premier Instrument Corp 33 New Broad 
St Port Chester NY 

Press Wireless Labs Inc 25 Prospect Pl 
W Newton 65 Mass 

* Prodelin Inc 305 Bergen Ave Kearny NJ 

Production Research Corp Thornwood NY 

Pye Canada Ltd 82 Northline Rd Toronto 
16 Ont Canada 

Pye Telecommunications Ltd Newmarket 
Rd Cambridge England 

o- Mfg Corp 1562 61 St Brooklyn 19 


Kansas St El 


on Bronx Blvd at 216th St New 

Yor 

Radar aes Corp PO Box 38 Pickard 
Dr Syracuse 11 NY 

Radar eqaeerements Corp 190 Duffy Ave 
Hicksville LI NY 

Radiation Eng’g Labs Main St Maynard 


Mass 

Radiation Inc Melbourne Fla 

Radio Activities Inc 119 Dawson Ave 
Boonton NJ 

* Radio City Products Co Centre & Glen- 
dale Sts Easton Penna 

Radio Corp of America Broadcast & TV 
Div Somerville NJ 


* Radio Corp of America Communications 
Products Dept Bldg 1-5 Front & Cooper 
Sts Camden NJ 

Radio Corp of America Commercial Elec- 
tronic Products Front & Cooper Sts 
Camden 

Radio Corp of America Defense Electronic 
ih Bidg 15-2 Front & Cooper Sts Cam- 


* Radio Corp of America Electron Tube 
Div Harrison N J 

*« Radio Eng’g Labs Inc 29-01 Borden Ave 
Long Island City 1 NY 

Radioplane Div Northrop Aircraft Inc 
8000 Woodley Ave Van Nuys Calif 

*xRamage & Miller Inc 3221 Florida Ave 
Richmond Calif 

Ramo-Wooldridge Corp PO Box 8405 Den- 
ver 10 Colo 

Rauland-Borg Corp 3535 W Addison St 
Chicago 18 Ill 

Raytheon Mfg Co Maynard Labs Thomp- 
son St Maynard Mass 

Raytheon Mfg Co 1415 Boston & Provi- 
ence Tpk Norwood Mass 

* Raytheon Co Commercial Equipment Div 
100 River St Waltham 54 Mass 

*Raytheon Co Microwave & Power Tube 
Div Foundry Ave Waltham 54 Mass 

- Co 100 River St Waltham 54 


Reed & Reese Retron Corp 717 N Lake 
Ave Pasadena Calif 

* Reeves Instrument Corp East Gate Blvd 
Roosevelt Field Garden City NY 

Remanco Inc 1805 Colorado Santa Monica 
Calif 

Renfrew Electric Co Ltd 349 Carlaw Ave 
Toronto 9 Ont Canada 

Republic Aviation Corp Farmingdale LI 

NY 


* Resdel Eng’g Corp 330 8 
Pasadena Calif 

*Resitron Labs Inc 2908 Nebraska Ave 
Santa Monica Calif 

Reynolds Metals Co PO Box 2346-ZF 
Richmond Calif 

*R F Products Div Amphenol-Borg Elec- 
tronics Corp 33 E Franklin Danbury 


$3 Fair Oaks Ave 


Conn 

Rheem Mfg Co-Electronics Div 7777 In- 
dustry Ave Rivera Calif 

Rich Electronics Inc 212 NW 8th Ave 
Miami 36 Fla 

* Rockbestos Wire & Cable Div Cerro de 
Pasco Corp 285 Nicoll St New Haven 
Conn 

Rofian Co Topsfield Mass 

Rogers Corp Windham County Rogers 
Conn 

*Roston Corp 5660 59th St Maspeth 78 
LI NY 


Royal Communications Systems 4501 Pros- 
pect Ave Cleveland 3 Ohio 

R S Blectronic Corp PO Box 368 Sta A 
Palo Alto Calif 

«Sage Laboratories 3 Huron Drive East 
Natick Industrial Park Natick Mass 

Sanders Associates 95 Canal St Nashua 


Saratoga Industries Congress & Ballston 
Aves Saratoga Springs NY 

*Sarkes Tarzian Inc East Hillside Dr 
Bloomington Ind 

«Saxton Products Inc 4320 Park Ave 
New York NY 

* Scatter- Seeemnention PO Box 5651 
Leesburg 

ocean fone’ g PO Box 505 Camden NJ 

Scientific-Atlantic Inc 2162 Piedmont Rd 
NE Atlanta 9 Ga 

Servo Corp of America 111 New South Rd 
Hicksville NY 

Servomechanisms Inc Los Angeles Div 
12500 Aviation Blvd Hawthorne Calif 

*SFD Laboratories Inc Union NJ 

Shallcross Mfg Co Preston St Selma NC 

Shell Electronic Mfg Corp 112 State St 
Westbury NY 

Short Bros & Harland Ltd Castlereagh 
Belfast Northern Ireland 

«Sierra Electronic Corp Div Philco Corp 
3885 Bohannon Dr Menlo Park Calif 

Sierra Electronics Corp 250 E 3rd St 
Mount Vernon NY 

«Silicone Insulation Inc Seabury Ave & 
Butler Pl Bronx 61 NY 

Sivers Lab Kristallvagen 18 Hagersten 
Sweden 

Skiatron Electronics & TV Corp 180 
Varick St New York 14 NY 

Solartron Electronic Group Ltd Queens Rd 
Thames Ditton Surrey England 

«Specialty Automatic Machine Corp 80 
Cambridge St Burlington Mass 

«Specialty Electronics Development Corp 
115 Eileen Way Syosset NY 

*Spectralab Inst Co 608 Fig Ave Mon- 

rovia Calif 
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Sperry Farragut Co Div Sperry Rand Corp 
Farragut Rd Bristol Tenn 

Sperry Electronic Tube Div Guerry Rand 
Corp PO Box 652 Gainesville 

- ery Gyroscope Co Air Arm Div Great 

Sperry | AE Co Electronic Tube Div 
Great Neck NY 

*Sperry Gyroscope re Div Sperry Rand 
Corp Great Neck N 

Sperry Gyroscope Co “Marine Div Roose- 
velt Field Mineola NY 

«Sperry Microwave Electronics Co PO 
Box 1828 Clearwater Fla 

Sperry Semiconductor Div Sperry Rand 
Corp Wilson Corp South Norwalk Conn 

Sopeeest Inc 4122 W State St Milwaukee 

Vis 


*xSpinform Div Antenna Systems Inc 369 
Lincoln St Hingham Mass 

Stainless Inc 3 St North Wales Penna 

Standard Electronics Farmingdale NJ 

«Stewart Engineering Co 467 Bean Creek 
Rd Santa Cruz Calif 

«Stewart Warner Electronics Div 1300 N 
Kostner Ave Chicago 51 Il 

«Stoddart Aircraft Radio Co 6644 Santa 
Monica Blvd Hollywood 38 Calif 

Stromberg-Carlson-San Diego 1895 Han- 
cock St Box 2449 San Diego 12 Calif 

*«Stromberg-Carlson Div General Dyn- 
— Corp 100 Carlson Rd Rochester 

Stromberg-Carlson Div Gen Dynamics 
Corp 1400 N Goodman St Rochester NY 

Suffolk Products Corp Woodbine & Scud- 
der Ave Northport NY 

Summit Industries Inc 2104 W Rosecrans 
Ave Gardena Calif 

«Sunnyvale Development Center Sperry 
Gyroscope Co Div Sperry Rand Corp 
PO Box 697 Sunnyvale Calif 

«Sylvania Electric Products Inc Special 
Tube Operations 500 Evelyn Ave Moun- 
tain View Calif 

«Sylvania Electric Products Inc 100 Syl- 
van Rd Woburn Mass 

Sylvania Electric Products Inc Electronic 
Systems Plant 175 Great Arrow Ave 
Buffalo 7 NY 

«Sylvania Electric Products Inc E 3rd St 
Williamsport Penna 

«Sylvania Electronic Systems Div Sy!l- 
vania Electric Products Inc 63 2nd Ave 
Waltham 54 Mass 

Tamar Electronics Inc 2045 W Rosecrans 
Ave Gardena Calif 

Tapco Group Thompson Ramo Wooldridge 
Inc 23555 Euclid Ave Cleveland 17 Ohio 

Taurus Corp 8 Corvell St Lambertville NJ 

Tech Labs Bergen & Edsall Blvd Palisades 
Park NJ 

«Technical Appliance Corp 1 Taco St 
PO Box 38 Sherburne NY 

Technical Materiel Corp 700 Fenimore Rd 
Mamaroneck NY 

Technical Oil Tool ahd 1057 N LaBrea 

s Angeles 38 Cali 

» Technicraft Div lectronic Specialty Co 
Thomaston Conn 

Techniques Inc 40 Jay St Englewood NJ 

Telco Electronics Mfg Co 400 S Wyman 
St Rockford Ill 

Telcon Metals Telcon Works M 
Crawley Sussex England 

Tele-Beam Industries Atlas Peak Rd Napa 
Calif 

Telechrome Mfg Corp 28 
Amityville LI NY 

*Telecomputing Corp 915 N Citrus Ave 
Los Angeles Calif 

a: saan Corp 20 Diller Ave Newton 


anor Royal 


tanick Dr 


Telectro Industries Corp 35-18 37th St 
Long Island City 1 NY 

*Tele-Dynamics Div American Bosch 
Arma 5000 Parkside Ave Phila 31 Penna 

Telerad Mfg Corp 1440 Broadway New 
York 18 NY 

i “Yr Corp 1415 Golf Rd Des Plaines 

Til 


Telewave Labs Inc 43-20 34th St Long 
Island City NY 

* Telonic Engineering Corp 773 Broadway 
Laguna Beach Calif 

*Telonic Industries Inc 60 N ist Ave 
Beech Grove Ind 

* Telrex Labs Asbury Park NJ 

Temco Aircraft Corp PO Box 6191 Dallas 
22 Texas 

Tenatronics Ltd 1011 Power Ave Cleve- 
land 14 Ohio 

*Texas Instruments Inc/Apparatus Div 
6000 Lemmon Ave Dallas 9 Texas 

* Thermal Wire of America Keeler’s Bay 
South Hero Vt 

* Thwing-Albert Instrument Co 5351 Pul- 
aski Ave Phila 44 Penna 

* Topatron Inc 942 E Ojai Ave Ojai Calif 

Topp Industries Inc 8907 Wilshire Blvd 
Beverly Hills ae 

*«Torngren Co C W 236 Pearl St Somer- 
ville 45 Mass 

—— Inc 5512 B® 110th St Kansas City 


*Tower Construction Co 2700 Hawkeye 
Dr Sioux City 2 Iowa 
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Trad Electronics Corp 1001 First Ave As- 
bury Park NJ 

*Trak Microwave Corp Sub Trak Elec- 
tronics Co 5006 N Coolidge Tampa Fla 

*Transco Products Inc 12210 Nebraska 
Ave Los Angeles 25 Calif 

Transdyne Corp 43 Albertson Ave Albert- 
son NY 

Transline Electronic Communication Co 
304 Mt Pleasant Ave Newark 4 NJ 

Transonic Inc 808 16th St Bakersfield 
Calif 

* TRG Inc 2 Aerial Way Syosett LI NY 

bi Tower Corp 127 E Inyo St Tulare 


* Tru-Connector Corp 416 Union St Lynn 
Mass 

*« Turbo Machine Co Lansdale Penna 

*Ucinite Co 459 Watertown St Newton- 
ville 60 Mass 

Underwood Corp Canoga Div 150 Elgin 
Hwy Ft Walton Beach Fla 

Union Electronics & Machine Corp 71 
Broadway Wakefield Mass 

United Aircraft Products Inc 1116 Bo- 
lander Ave Dayton 8 Ohio 

United Transformer Corp 150 Varick St 
New York 13 NY 

* Universal Transistor Products Corp 36 
Sylvester St Westbury LI NY 

Univox Corp 4301 W Jefferson Blvd Los 
Angeles Calif 

* Univox Corp 102 Warren St New York 


oo Taywawe Inc 109 Marine St Farmingdale 


*United States Wire & Cable Corp 
Progress & Monroe Sts Union NJ 
U § Testing Co 1415 Park Ave Hoboken 


Utility Brass & Copper Corp 255 Conover 
St Brooklyn 31 NY 
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* Valor Electronics Co 13214 Crenshaw 
Blvd Gardena Calif 

Van Norman Industries Inc Electronics 
Div 186 Granite St Manchester NH 

* Varian Associates 611 Hansen Way Palo 
Alto Calif i: 

Vectron Inc 1611 Trapelo Rd Watham 54 


ass 

Victor RF & Microwave Co 36 N Water 
St Wakefield Mass 

* Virginia Electronics Co 5211 River Rd 
Washington 16 DC 

*« Wacline Inc 35 S St Clair St Dayton 2 
Ohio 

Waltham Electronics Corp 751 Main St 
Waltham Mass 

Ward Products Corp Edson St Amsterdam 


Warren Mfg Co Newtown Rd Littleton 
Mass 
*« Waveguide Inc 1769 


Mesa Calif 
* Waveline Inc PO Box 718 W Caldwell 


Placentia Costa 


NJ 

Wave/Particle Corp PO Box 252 Menlo 
Park Calif 

‘Se Kerr Corp 1633 Race St Phila 3 
Pen 

Webeer’ Ine-Electronics Div 816 N Kedzie 
Chicago 51 Ill 

Webster ay 317 Roebling Rd S San 
Francisco Calif 

* Weinschel Eng’g 10503 Metropolitan Ave 
Kensington Md 


* Wells Industries Corp 6880 Troost Ave 
N Hollywood Calif 
Westbury ~»-; armen Inc 300 Shames Dr 
Westbury N 
* Western intl Co 45 Vesey St New York 
VY 


* Westgate Lab Inc PO Box 63 Yellow 
Springs Ohio 

*« Westinghouse Electric Co Div Air Arm 
Div PO Box 746 Baltimore Md 

* Westinghouse Electric Corp Box 284 
Elmira NY 

Westinghouse Electric Cor 
Center PO Box 2278 
Penna 

Westrex Corp Div Litton Industries 111 
8th Ave New York 11 NY 

Weymouth Instrument Co 1440 Commer- 
cial St E Weymouth 89 Mass 

*« White & Son James L 374 Verona Ave 
Newark 4 NJ 

* Wiley Electronics Co Div Savage Indus- 
tries 2045 W Cheryl Dr Phoenix Ariz 

* Wincharger pw 7th & Division St 
Sioux City 2 I 

Winer Aircraft ‘Con Fla PO 8 Dunnellon 


Wricht Equipment Corp Lukach Court 
Milltown NJ 

Young Spring & Wire Co Gonset Div 801 
S Main St Burbank Calif 

* Zenith Plastics Co Box 91 Gardena Calif 

*« Zenith Radio Corp 6001 W Dickens Ave 
Chicago 39 Ill 


3 Gateway 
ittsburgh 30 


Products & Manufacturers 


Listing microwave firms and the specific products they manufacture 


AMPLIFIERS 


Amplifiers, bolometer 
Amplifiers, klystron 
Amplifiers, 
Amplifiers, parametric 
Amplifiers, radar ... 
Amplifiers, TWT 


ACF Electronics -3 
Aeronca Mfg Corp/Aerospace Dis 
Aircom Ine 

Airtron Div Litton Industries 
Alfred Electronics 

Applied Radiation Corp 

Belock Instrument Corp 

Bendix Corp (Detroit) 

Bendix Corp (Eatontown) 

Bogart Mfg Corp 

Canadian Aviation Electronics Ltd 
Canadian Marconi 

Control Electronics Co Inc 
Dynatronic Inc 

Eitel-McCullough Inc 

Electronics & Ordnance Div Avco 


General Communication Co 

General Electric Co/Power Tube Dept 

General Electric Co/LMED 2-3-4-5 

Hewlett-Packard Co 

High Voltage Engineering Corp 

Hughes Components Div 

Hycon Mfg Co 

ITT Laboratories (500 Washington 
Ave) 2-3-4-5 

Lockheed Electronics Co 

Manson Laboratories Inc 

Maxson Corp 

Melpar Inc (Special Products Dept) 

Menlo Park Engineering 

Microtech Inc 

Microwave Associates Inc 

Microwave Electronics Corp 

National Company Inc 

Norden Div United Aircraft 

PRD Electronics Inc 

Radio Engineering Laboratories 

Ramage & Miller Inc 

Raytheon Co/Commercial Equipment 
Div (100 River St) 

Resdel Engineering Corp 

Sage Laboratories Inc 

Schaevitz Engineering 

Sierra Electronic Corp Div Philco Corp 
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Sperry Gyroscope Co Div Sperry Rand 
Co 

Socere Microwave Electronics Co 

Sylvania Electronic Systems (Waltham 

Telecomputing Corp 

Texas Instruments Incorporated/ 
ppteratus Div 

TRG Inc 

Varian Associates 

Weinche!l Engineering 

Westgate Laboratory Inc 

Westinghouse Air Arm Div 
(Baltimore) 

Zenith Radio Corp 
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ANTENNAS & ACCESS. 


Antennas, bedspring 
Antennas, mounts 

Antennas, parabolic 
Antennas, radar 

Antennas, scatter propagation 
Horns, microwave 

Joints, rotating 

Radomes 


ACF Electronics 

Adams-Russell Co Inc 

Aeronca Mfg Corp/ Aerospace we 

Ainslie Corp 1-2-3 

Aircom Inc 

Aircraft Armaments Inc 

Airtec Inc 

Airtron Div Litton Industries 

American Electronic a ae 

Andrew California Corp -4-5 

Andrew Corp 2-3 

Antenna Specialists Co 

Antenna & Radome Research 
Associates 3-4-6- 

A R F Products Ine (River Forest) 

Automation Dynamics Corp 

Bart Mfg Co 

Bellaire “wiestronice Inc 

Belz Industries Inc 

Bendix Corp (Detroit) 

Blaine Electronetics Inc 

Birdair Structures Inc 

Blaw-Knox Co 

Bogart Mfg Corp 
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Brooks & Perkins Inc 

Cascade Research Div Lewis & 
Kaufman Electronics Corp 

CG Electronics Corp 

Chu Associates 

C W S Waveguide Corp 

DeMornay Bonardi 

Diamond Antenna & Microwave 
Corp 3- 

Don-Lan Electronics Inc 

Dorne & Margolin Inc 

Electronics & Ordnance Div/Avco 

D ? 

Electronic Specialty Co 1-2-3-4- 

Electron-Radar Products 

Elm Mfg Co Ine 

E-Z Way Towers Inc 


“Inna s 


FXR Inc 
Gabriel Electronics Div Gabriel 
(s) 1-2-3-4-5- -6-7- 8- 

GB Electronics Corp § 

General Communication Co 

General Electric Co/LMED 

Gombos Co Inc John 

Houston Fearless Corp 

Hughes Components Div 

Hycon Mfg Co 

I-T-E Circuit Breaker Co _ 1-2-3-4-5-6-7-8 

ITT Laboratories (500 Washington Ave) 6 

Kearfott Div General Precision 
Inc (Van Nuys) 

Kennedy & CoDS 

Kent Corp F C 

Lieco Inc 

Lockheed Electronics Co 

McMillan Industrial Corp 

McMillan Laboratory Inc 

Magnavox Co 

Magnesium Products of Milw aukee 

Mark Products Inc 

Maxson Corp L 1-2 

Melpar Inc y et Products 


Dept) 

Meridian Metalcraft Inc 
Microflect Co Inc 

Microtech Inc 

Microwave Associates Inc 
Microwave Components 
Microwave Development Labs 
Narda Microwave Corp 

Nat’l Beryllia Corp (Haskell) 
Nat’l Beryllia Corp (N Bergen) 
Nichols Products Co 

Norden Div es sereeete 
NRK Mfg & Eng’ Bc 

Polarad Electronics Corp 
Premier Instrument Co 
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MICROWAVE COMPONENTS, Inc. 


DOTC £43 0.88 


All merchandise of current manufacture, suitable for laboratory 
experiments and training aids. Complete transmitter and receiver 
parts. All units are constructed of standard RG-52/U brass wave- 
guide and employ UG/39 type flanges unless otherwise stated. 


All units are nickel plated. 


#501 Wave Guide type RG52 equipped with 
2 type UG 39 flanges, 501 C has two chokes 
type UG 40, and 501 CF has one flange and 
one choke. Standard length 4” can also be 
furnished in full inches from 2” - 
or longer 2”to 4”... 


3#502 Wave Guide to Coax Adaptor has UG39 
type flange, two inches of RG 52 type guide 
and a UG 23 connector which will mate with 
UG 21 cable connector as used with RG 8, 9 
or 10 type coax. $5.40 


3503 Klystron Tube Mount for ‘723A/B or 
2K25 Klystrons. Equipped with 3DB pad, 
1N23 crystal, UG 88 connector for crystal 
current, RG 52 Wave Guide and UG 39 type 
flange. Power cable eauipped with M1P8 
connector to connect with 510 power supply. 
This Klystron tube mount may be used as 
local oscillator for micro wave receiver, 
transmitter, signal generator, spectrum ana- 
lyzer and test oscillator. Klystron not sup- 
plied. Klystron shell is at ground potential 
using 510 power supply... $24.00 
503A Klystren Tube Mount same as 503 oe 
pad and crystal mount hon $15.00 


3504 Frequency Meter consists of 4” length 
of RG 52 type wave guide with UG 39 input 
and output flanges. The 1” micrometer head 
ae a yey cents from approximate- 
ly 8.2 KMC to 10 KMC. The coupling and Q 
permit ~ Fd hy absorption indications of 
resonance in the tuning band .00 
#505 Slotted Line consists of a 

of slotted RG 52 equipped with UG 39 input 
and output flanges. The sliding probe, ad- 
justable for depth and 5 CM travel, Is 
equipped with a IN 23 crystal terminated in 
to a UG 88 connector and 200 ohm shunt 
resistance. With a suitable amplifier as sup- 
plied in the 510 power supply, wave —_ 
and VSWR can be indicated $30 
#506 Flap Attenuator adjustable from ° = 
over 20 DB at power levels under 1 watt. 
Consists of 4” length of RG 52 equipped 
with 2 type UG 39 flanges : $18.00 
#507 Wave Guide Termination consists of 
2.5 inches of RG 52 guide and a UG 39 input 
flange. Will absorb power at levels less than 
1 watt. The strip of absorbing material is 
easily removed ae .. $5.40 
3508 Thermister Mount consists of ‘L75#th 
length of RG 52 guide with a UG 39 input 
flange. Thermister balances, with no RF 
power input, at 600 to 1000 ohms and will 


ees 


PRICES SUBJECT TO CHANGE 


indicate down to 1 MW RF with a 100 
micro ampere bridge balance meter. High 
power levels may be indicated using fixed 
standard attenuators ahead of the thermis- 
ter. D. C. bridge output is through a UG 88 
connector to DC power and bridge balance 
meter in type 510 Power Supply....... $18.00 
#508 Horn Antenna consists of 3” length 
of RG 58 guide flared at one end for low 
gain transmission or reception. Output is 
through coax connector type UG 23 $9.00 
##509-F Horn Antenna with flange input $9.00 
#510 Power Supply furnishes fixed regu- 
tated cavity potential for 723A/B or 2K25 
Klystrons (cavity grounded) adjustable and 
regulated repeller voltage, unregulated fila- 
ment and means to insert signal for repeller 
modulation. Sensitive meter may be 
switched from tube mount crystal cur- 
rent to Thermistor bridge output and to 
VSWR amplifier output. Regulated power for 
thermister bridge and VSWR amplifier also 
provided for. Operates from 110 to 130 volt 
AC 19 60 C/S power, using less than 50 
watts. ...... $120.00 
#511 Shunt ‘Tee consists of 3” length of 
RG 52 guide equipped with three UG 39 
flanges $12.00 
#512 Directional Coupler consists of 4” 
length of RGS2 guide equipped with UG 39 
flanges. Attenuation approximately 20 DB. 
Directional output is terminated in UG 23 
connector. $15.00 
#513 Fixed Attenuator is ‘the same as 506 
except fixed pad is used.......... $13.50 
##514 R.F. Cable consists of 2 feet of RG 8 
type coax equipped with two UG 21 cable 
connectors ............ $6.00 
#515 Video Cable consists of 2 feet of RG 
58 cable equipped with two UG 89 cable 
connectors i $4.50 
#516 Series Tee consists of 3” lengths of 
RG 52 guide terminated with 3 type > 39 
flanges. ............. $12.00 
#517 Tuning Probe. is ‘the same as 505 ex- 
cept that probe is grounded and crystal is 
not required. $24.00 
— Crystal Mount consists of 2 inch length 
f RG 52 equipped with 2 UG 39 Flanges 
oa 1N23 crystal terminated with UG 88 
connector. Suitable for R.F. detection [ 
mixer applications as required for hetero- 
dyne reception and spectrum analy ee 
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Prodelin Inc 

Reeves Instrument Corp 

Rostan Corp 

Sage Laboratories Inc 

Scatter Communication 

Schaevitz Engineering 

Silicon Insulation Inc 

Specialty Electronics Development 
Corp 

Sperry Gyroscope Co Div Sperry Rand 
Sor 


-2-3-4-5-6-8 


orp 
Sperry Microwave Electronics Co 
Spinform Div Antenna Systems 
Inc 1-2-0-4 
Sylvania Electronic Systems 
(Waltham) 
Technical Appliance Corp 
Technicraft Div Electronic Specialty 


Co 
Telecomputing Corp 
Telrex Labs 
Texas Instruments Incorporated 
Apparatus Division 
Torngren Co Inc C W 
Tower Construction Co 
Transco Products Inc 
TRG Ine 
Turbo Machine Co 
Uniwave Inc 
Virginia Electronics Co 
Waveline Inc 
Westinghouse Air Arm 
(Baltimore) 
White & Sons James L 
Wiley Electronics Co 
Zenith Plastics Co 
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COMPONENTS 


Absorbers, microwave 
Attenuators 

Cavities 

Circulators, ferrite 
Crystal mounts 
Discriminators 
Duplexers 

Filters 

Filters, waveguide 
Hybrid junctions 
Isolators 

Mixers ...... 
Modulators, 
Modulators, 
Modulators, magnetic 
Modulators, pulse 
Multiplexers 
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Power supplies, microwave 
Power supplies, radar 
R-F Heads ....... 
Shutter ... 

Sliding loads 
Terminations 

Tuners .. 

Tuners, klystron 


ACF Electronics 1-2-3-5-6-7-8-9-10-11-12- 
13-14-15-16-17-18-19-20-21-22-25-26-27 
Adams-Russell Co Inc 3-7-8- 17-18 
Adler Electronics Ine 3 
Aeronca Mfg Corp/Aerospace 
Div 6-13-16-20-21 
Aircom Ine 1-2-3-5-6-7-8-9-10-12-17- 
19-20-22- 24- 25 -26-27 
Airtron Ine Div Litton -2-3-4-5- -6- 7-8-9- 
Industries 10-11-12-13 16-17-18 


Alford Mfg Co 
Alfred Electronics 
American Electronics Laboratories 
Inc 
AMP Ine/Capitron Div 8-16-20 
Andrew California Corp 
Andrew Corp 
Antenna & Radome Research 
Corp 2-5- 
Antennavision Inc 
Applied Radiation Corp 
Airtec Inc 1-2-3-4-5-7-9-10-11-12- 
13-22-23-24-25-26-27 
A R F Products Ine (River Forest) 8-22 
Arnold Eng’g Co 11 
Atlas Eng’g Co Inc 8-21 
Avionics Div Bell Aerosystems Co 20 
Baird-Atomic Inc 9-14-16 
Bart Mfg Corp 3-10 
Bellaire Electronics Inc 2 
Belock Instrument Corp 2-21-27 
Belz Industries Inc 2-7-12-22 
Bendix Corp (Detroit) 3-4-5-6-7-8-9-10- 
11-12-13-15 5-16-17-18- 
19-20-21-22-25 
Bendix Corp (Eatontown) 
Bogart Mfg Corp 
17-18- -19- 25 
Bogue Electric Mfg Co 20-21 
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Bomac Labs Inc 2-3-6-7-8-10-11-12- 17-23 
Bruno-New York Industries Corp 
Budelman Electronics Corp 
Burndy Corp/Omaton Div 
Bulova Watch Co/Electronics Div 5- 
Canadian Marconi Co 12-1 7-20 
Cascade Research Div Lewis & eon 
man Electronics Corp 2-4-11-13-14 
Caswell Electronics Corp 1-2-4-11- 
13-25-26 
CG Electronics Corp 8-17 
Chemalloy Electronics Corp 1-2 
Collins Radio Co/Western Div 
(Burbank) 8 
Control Electronics 2-3-4-5-7-8-9-11- 
Co Inc 12-14-17-20-21-25 
Corning Electronic C omponents 
ec sustom Components Inc 
* WS Waveguide Corp § 26 
Dela Bonardi 1 5-8-9-10-11- 
2-19-24-25 B6-36 
Diamond Antenna & Microwave 3 
Corp 8-9-10-12-17-18-19-22 
Don-Lan Electronics Inc 
Dorne & Margolin Inc 
Edgerton Germeshausen & Grie r 
Inc (Boston) 
Ec lec tro Impulse Lab Inc 
Electronics & Ordnance Div/Avco 
Corp eat dhe ls-30-81-81 
Electronic Specialty Co h-6 


3-7-8 


2-16-2 20-21 


1; 
Electron-Radar Products 
Elm Mfg Co Ine 
Emerson & Cuming Inc 
Empire Devices Products Corp 


Filtron Co Ine 

Frequency Standards 3-6-7-8-9-10-12-17 

FXR Ine 2-5-11-12-14- 16-19 

a ers 

GB Electronics Corp 8 “a4-s 

General Cable Corp 

General Communication Co 2-3-22-2 

General Electric Co/Power Tube te 

yeneral Electric Co/LMED  3-6-7-8 
14-16-17-20-21-22-26 

General Electric Co Ltd of England 3-5-7 

General Magnetics Inc 

General Radio Co 

Gombos Co Inc John 


Hermetic Seal Transformer Co 

Special Products Div 15-20-21 
High Voltage Engineering Corp 16-18-20 
Hewlett-Packard Co 2-5-8-9-19-24-2 
Houston Fearless Corp 
Hughes Components Div 
Hycon Mfg Co 


I-T-E Circuit Breaker Co 


ITT Laboratories 
(500 Washington Ave) 
Jones Electronics Co Inc M C 
Kay Electric Co 
Kearfott Div General Precision 
Inc (Van Nuys) 2-3- Pee Ee oe 
12-13-14-17-22-23-25 
oe Div General Precision Inc (L ite 
*alls) 11 
Kent Corp F 3-10 
Laboratory for Electronics 
Inc/Instrument Div 6-12 
LaPoint Industries Inc 2-4-153-14-15 
Lieco Inc 2 3-5 -7- 9- 10- 12-18- 
24-25-26-27 
Lockheed Electronics Co -8-9- 12 2-16-21 
Luhrs & CoC H 11-13-14 
McMillan Industrial Corp 
MeMillan Laboratory Inc 
Magnavox Co 
Manson Laboratories Inc 
Maxson Corp W L 
Melabs 
Melpar Inc (Special 
Products Dept) 
Menlo Park Engineering 
Meridian Metalcraft Inc 


9 
‘ 


Metavac Inc 
Metcom Inc 
Metropolitan-Telecommunicators 


Microlab 

Microtech Inc ‘ 

16-20-21-22-24- 
1-2-3-4-5-7-8-9- 
10-11-12-14-16- 
20-23-24-25-26 


Microwave Associates 


Microwave Chemicals 
Laboratory Inc 4-8 
Microwave Components 2-5-19-20-25- 
Microwave Development Labs 2-3 
9-10- 11-12- 
Microwave Electronics Corp 
Miratel Ine "26 
Narda Microwave Corp -10-11-12-16- 
i 24- 2 5-26 


mt ho ty toms 
mor D 
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Nat'l Beryllia Corp (Haskell) 2 
National Company Inc 2-20 
Nichols Products Co 3-19 
Norden Div United Aircraft 3-6-8-9-12-13- 
14-16-20-21-22-26-2 
Northeast Scientific Corp 20 
NRK Mfg & Engineering Co — 7-9-10-12-26 
Omega Laboratories 2-3-5-9- 10- 12- 
Ine 16-19-23-24-25-26 
Pacific Universal Products Corp 
Vitometer Log Corp 
Polarad Electronics Corp 
Premier Instrument Co 


2-3-5-8- 10- iei2- 
20-24-2:5-26-2 
Prodelin Ine 7-8- 9- 10 
tadio Engineering Laboratories 3-6-12- 
14-2 


-20-22-26-27 


PRD Electronics Inc 


Raytheon Co/Commercial Kquipment 
Div (100 River St) 
taytheon Co M & P T Div 
(Foundry Ave) 2-4-11-1: 
Resdel Engineering Corp 3-12 
RF Products Div Amphenol Borg 
Electronics Corp 25 
Sage Laboratories Inc 3-3-5-8-9-10- 


Scatter Communication 
Schaevitz Engineering 9-14-15-26-17-21-36 
Sierra Electronic Corp/Div 
Phileo Corp 
Specialty Electronics Dev sepeent 
Corp 2-3-7-12 
Spectralab Instruments 3-22 
Sperry Microwave Electronics 
Co 2-3-4-5- 7-10-11-12-13- 
18-19-20-22-24-25-26-27 
Stewart-Warner Electronics 3-22 
Stoddart Aircraft Radio Co Inc 2 
Sylvania Electric Products Inc 
(Mt View) 4-11 
Sylvania Electric Products Inc 
(Williamsport) 
Sylvania Electronic Systems 
(Waltham ) 
Technicraft Div Electronic 
Specialty Co 2-3-5-7-8-9-10- 
11-12-23-24-25 
Telecomputing Corp 5 
Telonic Engineering Corp 
Telonic Industries Inc 
Texas Instruments Incorporated/ 
Apparatus Div 
Torotel Inc 
Trak Microwave Corp Sub 
Trak Electronics Co 
Transco Products Inc 0 
TRG Inc 1-2-3-4-5-6-7-9-10- 11-12- 13. 
14-15-16-17-19-22-23-24-2 
Tru-Connector Corp 
Turbo Machine Co 
Ucinite Co 
Universal Transistor Products Corp es | 
Uniwave Inc 
Valor Instruments Inc 2-3-7-8-9-10- 12- 
19-20- 21- 24-25-26 
Varian Associates $-12-16-20-21.22-25 
WacLine Ine 4-10 
Waveline Inc -2-3-5-7-8- ‘9 10- 
25 « 


Weinschel Engineering 
Wells Industries Corp 
Westinghouse Air Arm Div 

(Baltimore) 13-14-15-16-17-21-2 
Westinghouse Electric Corp sates 
Wincharger Corp 
Zenith Radio Corp 


TUBES, MICROWAVE 
& SEMICONDUCTORS 


Amplitron 
ATR 


Backward wave 
Diodes, mixer ... 
Diodes, varactor 
Klystron 
Klystron, reflex 
Lighthouse tubes 
Magnetron 

TR 


Traveling wave 

Triodes, planar 

Parametric Amplifiers, 
electron beam 


Airtron Div Litton Industries 
Amperex Electronic Corp 
Bendix Corp (Detroit) 
Bendix Corp (Eatontown) 
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Bomac Labs Inc 2-4-6-7-9-10 
Canadian Marconi Co 9-11 
Caswell Electronics Corp 
Central Electronic Mfrs Div Nuclear 
Corp of America 2-10-12 
Dumont Labs Allen B/Div Fairchild 
Camera & Instrument Corp 11-12 
Edgerton Germeshausen & Grier 
Inc (Boston) 11 
Eitel-McCullough Inc 3-6-7-9-11-12 
— Electric Co/Power Tube 
6-8-9-11-12 
pas = Electric Co of ee SF: 2-3-4-5- 
-8-9-10-11-12 
Gombos Co Ine John 12 
ITT Laboratories 
(500 Washington Ave) 
LaPoint Industries Inc 
Litton Industries (San Carlos) 
Metcom Inc 
Microwave Associates Inc 
Microwave Electronics Corp 
Microwave Tube Div Hughes 
Aircraft Co 
Polarad Electronics Corp 
— ‘werecs of America (Harrison 


3-4-5-11-12 

1-4-5-9 

3-6-9-11 
2-7 


N 3 
me. Fa Co/Commercial ent 

Div (100 River St) 1-3-6-7-9-11 
Raytheon Co M & P T Div 

(Foundry Ave) 1-3-6-7-9-11 
mesnzen Laboratories Inc 10-12 

F D Laboratories Inc 1 

Aaa Gyroscope Co Div Sperry 

Rand Corp 6-11 
Stewart Engineering Co 3 
Sylvania Electric Products Inc 

(Mt View) 2-3-6-7-9-10-11-12 
Sylvania Electric Products (Woburn) 4-5 
Sylvania Electric Products Inc 

(Williamsport) 2-3-9-10-12 
Texas Instruments Incorporated/ 

Apparatus Division 5 
TRG Inc 11 
Ucinite Co 9 
Varian Associates 3-6-7-11 
Waveline Inc 12 
Westinghouse Electric Corp 

(Elmira) 


2-6-7-9-10-11 
Zenith Radio Corp 13 


TEST EQUIPMENT, MICROWAVE 


Analyzers, microwave 
Bolometers 

Bridges, bolometer 
Calibrators 

Calorimeters eae 
Cavities, tuned wavemeter . . 
Checker, radar performance 
Directional couplers 

Echo boxes 

Generators, signal 
Oscillators, cavity 

Oscillators, klystron 

Radar test sets ... 
Simulators, radar 

Testers, magnetron 

Testers, radar . 

Wavemeter 


ACF Electronics 6-11-12-14-16 
Aeronca Mfg Corp/Aerospace 

Div 7-13-14 
Aircom Inc 3-4-5-6-8-11-17 
Aircraft Armaments Inc 13-14 
Aircraft Radio Corp 10 
Airtec Inc 6-8-9-13-16-17 
Airtron Ine Div Litton 

Industries 8-9-11-17 
Alfred Electronics 10 
Andrew California Corp 17 
Antenna & Radome Research 

Associates 4-8-1 
Arma Div/American Bosch Arma 

Corp 
Automation Dynamics Corp 
Baird-Atomic Inc 
Bellaire Electronics Inc 
Belock Instrument Corp 
Bendix Corp (Detroit) 


~ 


— 

w 
' 

_ 


1 3- 14- 15- 
Bruno-New York Industries Corp 
Bulova Watch Co Electronics Div 
a > ee Aviation Electronics 


mto-3) BOON OS 


Canadian Marconi Co 
Chemalloy Electronics Corp 
Clough-Brengle Co 
Control Electronics Co Inc 
Cc Waveguide Corp 
DeMornay Bonardi 
Diamond Antenna ‘& Microwave 
Corp 6-8-13-17 
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Don-Lan Electronics Inc 
Dumont Laboratories Allen B/Div 
Fairchild Camera & Instrument 
Corp 10 
Dymec Div Hewlett-Packard Co 10-13-14 
Dynatronic Inc 10-13 
Electro Impulse Lab Inc 2-3-4-5-13-17 
Electronics & Ordnance Div/Avco 
Corp 
Electronic Specialty Co 
Electron-Radar Products 
Elm Mfg Co Inc : 
Frequency Standards 6-9- 
FXR Inc -2-3-8-10-13-15- 
GB Electronics Corp - 
General Communication Co at -7-1 
General Electric Co/LMED __ 1-7-10-13- 
General Electric Co Ltd of England 1 
General Radio Co 1 
Gombos Co Inc John 6-8-9- 
Hewlett-Packard Co 2-3-5-6-8- 
Intaspace Corp 1 
ITT Laboratories (500 Washington Ave 
Jones Electronics Co Inc M C 
Kearfott Div General Precision Inc R 
(Van Nuys) 1-6-10-11-13-17 
Laboratory for Electronics Inc/ 
Instrument Div 1-8-11-12-13-14-16 
LaPoint Industries Inc 5-6-7-9-10- 
atic Miata 


ANDRA, AAH Cw 


1 
1 
1 
0 
1 
1 
1 
1 


6 


At 


) 
5- 


oa 


Lavoie Laboratories Inc 
Lieco Inc ¢ 
Lockheed Electronics Co 13-14-16 
Magnavox Co 10-13-16 
Manson Laboratories Inc 10-12-15 
Maxson Corp 13-14 
Melabs 1-10-16 
Melpar Inc (Special 

Products pest? 
Menlo Park Engineering 
Mico Instrument Co 
Microlab 
Microtech Inc 
Microwave Associates Inc 
Microwave Components 
Microwave Development Labs 
Miller Associates 
Narda Microwave Corp 
National Company Inc 
Nichols Products Co 
Norden Div United Aircraft 
Northeast Scientific Corp 
Omega Laboratories Inc 
Panoramic Radio Products Inc 
Pitometer Log Corp 7-11-13- 
Polarad Electronics Corp 1-10- 11-12- 
PRD Electronics Inc 1-2-3-5-6-8-! 
Radio City Products Co Inc 
Precision Instrument Co 
Radio Engineering Laboratories 
Ramage & Miller Inc 
Raytheon Co/Commercial Equipment 

Div (100 River St) . 
Reeves Instrument Corp 13-15 
Sage Laboratories Inc & 
Schaevitz Engineering 1-4-7-8-10-13-14-16 
Sierra Electronic Corp Div 

Philco Corp 
Specialty Electronics Development 

Corp 1 
Spectralab Instruments 
Sperry Microwave Electronics 

Co 1-2-3-4-6-7-8-13-14- 15-16 
Stewart-Warner Electronics 16 
Sylvania Electronic Systems 

(Waltham) 
kay. esa Div Electronic Specialty 

° 

Telecomputing Corp 
Telonic Engineering Corp 
Telonic Industries Inc 
Thwing-Albert Instrument Co 
Topatron Inc 
Trak Microwave Corp/Sub Trak 

Electronic Co 
Transco Products Inc 
TRG Inc 
Turbo Machine Co 
Valor Instruments Inc 
Varian Associates 
Waveguide Inc 
Waveline Inc 
Wayne Kerr Corp 
Weinschel Engineering 
Westinghouse Air Arm Div 

(Baltimore ) 


}-8-9-17 
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SYSTEMS—MICROWAVE 


Communication 


Receivers 
Scatter 
Transmitters . . 
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ACF Electronics 
Adams-Russell Co Inc 
Adler Electronics Inc 
Aeronca Mfg Corp/Aerospace 
Div 1-2-3-4-6 
Aircom Inc 
American Electronic Laboratories Inc 2 
Antenna & Radome Research 
Associates 
A R F Products Inc 
Automation Dynamics Corp 
Avionics Div/Bell Aerosystems Co 
Baird-Atomic Inc 
Belock Instrument Corp 
Bendix Corp (Detroit) 
Budelman Electronics Corp 
Canadian Aviation Electronics fe 
Canadian Marconi Co - 
CG Electronics Corp 
Diamond Antenna & Microwave C corp 
Dynatronic Inc 1-2-3 
Electronics & Ordnance Div/ Avco. 
Corp 
Electronics Development Corp 
Electronic Specialty Co 
Empire Devices Products Corp 
F*XR Inc 
General Electric Co/Communication 
Products Dept 1-4 
General Electric Co/LMED 1-2-3-4 
GPL Div General Precision Inc 
Houston Fearless Corp 
Hycon Mfg Co 
ITT Laboratories 
(500 Washington Ave) 
Kennedy & CoDS 
LaPoint Industries Inc 
Lenkurt Electric Co Inc 
Lockheed Electronics Co 
Loral Electronics Corp 
Magnavox Co 
Manson Laboratories Inc 
Maxson Corp W L 
Melpar Inc (Special 
Products Dept) 
Miller Associates 
Missile Systems Corp 
Motorola Communications & 
Electronics 
National Company Inc 
Norden Div United Aircraft 
Polarad Electronics Corp 
Prodelin Inc 
Radio Corp of America/Communica- 
tion Products Dept -2-% 
Radio Engineering Laboratories 
Ramage & Miller Inc 
Raytheon Co/Commercial Equipment 
Div (100 River St) 1-2 
Reeves Instrument Corp 
Resdel Engineering Corp 
Sarkes Tarzian Inc 
Saxton Products Inc 
Scatter Communication 
Schaevitz Engineering 
Sierra Electronic Corp Div 
Phileo Corp 
Specialty Electronics Development Corp 1 
Spectralab Instruments 1-4-6 
— Div Antenna Systems 
nc 
Stewart-Warner Electronics 
Stromberg-Carlson Div Gen Dynamics 
Corp (100 Carlson Rd) 
Sunnyvale Development Center 
Sylvania Electronic Systems 
(Waltham) 2 6 
Telecomputing Corp y 
Tele-Dynamics Div American Bosch 
Arma Corp 
Texas Instruments Incorporated 
Apupcetes Division 
TRG In 
Ea Machine Co 
Varian Associates 
Westinghouse Air Arm Div 
(Baltimore) 


' 
Se S208 tS ame CO 


DoS Date 


~2-3-4-5-6 
3-4-6 
1 
-4 


TRANSMISSION LINES & ACCESS. 


Cable, coaxial : 
Cable, low capacity . 
Coaxial -switches 
Coax-waveguide adapter 
Couplers, coaxial 
Flanges 

Slotted Lines 
Waveguide, flexible .... 
Waveguide, rigid 
Waveguide stands 
Waveguide, switches 
Waveguide windows 
Waveguide bends 


Adams-Russell Co Inc 
Ainslie Corp 

Aircom Inc 

Aircraft Armaments Inc 4 
Airtec Inc 4-5-6-7-8-9-10-11-13 


6-9- 
4-5-7-9-10-11-13 
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Airtron Div Litton Industries 


Alford Mfg Co 
American Electronic Labs Inc 
American Radar Components Inc 5 
American Super Temp Wires Inc 1-2 
Andrew California Corp 1-3-4-5-6-7- 
8-9-10-12-13 
Andrew Corp 1-3-4-5-6-9-11-12-13 
Antenna & Radome Research 
Associates 4-5-6-9- " 
AR F Products Inc (River Forest) 
Bart Mfg Corp 
Belz Industries Inc 
Bendix Corp (Detroit) 
Bogart Mfg Corp 
Canadian Marconi Co 
Carol Cable Co 
Cable Electric Products Inc 
Central Electronic Mfg Div 
Nuclear Corp of America 
CG Electronics Corp 
Connector Corp of America 
C W S Waveguide Corp 
1-4-6-9-10-11-12-13 


3-4-5-6-8- 
9-11-12-13 
3-7 


Dage Electric Co Inc 4 
DeMornay Bonardi 4-6-7-9-10-11-12-13 
Diamond Antenna & Microwave 

Corp 3-4-5-6-7-9-10-11-13 
Don-Lan Electronics Inc 3-4-11-12 
Dow-Key Co 3-5 
Electro Impulse Lab Inc 4 
Eitel-McCullough Inc 12 
Electronics & Ordnance Div/Avco 9.13 


1-3-4-5-8- 
9-10-11-13 


orp 
Electronic Specialty Co 


Englehard Industries Inc/ 
Makepeace Div 9 


TV-CONTROLLED RIVETER 


Giant Drivamatic Riveter at Douglas Aircraft, 
Long Beach, Calif. is controlled through use 
of TelAutovision camera installed by TelAuto- 
graph Corp. Entire operation on fuselage as- 
sembly of a DC-8 jetliner is viewed through 
17-inch TelAutograph monitor, connected to 
a camera in a blind position, where the rivet 
cam is located. Operator can adjust machine 
manually if rivet holes are out of alignment. 


Drivamatic Riveter 
Developed by Douglas 


Precision alignment of large 
automated machine tools at Doug- 
las Aircraft Co. in Long Beach, 
Calif., is now possible with the in- 
stallation of industrial TV by Tel- 
Autovision Closed Circuit TV, a 
Div. of TELautograph Corp. Doug- 
las facilities engineers in the DC-8 
Jetliner assembly plant worked 
with the General Electro-Mechani- 
cal Corp. engineers on plans for a 
Drivamatic Riveter for the fuse- 
lage assembly. The specially de- 
signed Riveter is programmed by 


ELECTRONIC INDUSTRIES - 


Poomerety Tool Co 6 
FXR I 4-6-7-10-11-13 
Gavitt ‘Wire & Cable Co 1 
GB Electronics Corp 
General Cable Corp 
General Communication Co 
General Radio Co 
Gombos Co Inc John 
Hewlett-Packard Co 
Hitemp Wire Co Div Simplex Wire 
& Cable Co 
Houston Fearless Corp 
Hughes a Div 
Hycon my 
Intaspace Corp 9- 
ITT pot (500 Washington Ave) 
Jones Electronics Co Inc M C 
Judd Wire Mfg Corp 
Kennedy & we D s> 6-7-8-9-10-11-12- 3 
Kent Corp F C 13 
Ken-Tron Corp 
Lab-Tronics Inc 
Lenz Electric Mfg Co 
Lewis Engineering Co 
Lieco Inc 3-4-5-6-8-9-11 
Magnetic Shield Div Perfection 
Mica Co 1-2-5-8- 
Microtech Inc 3-4-5-6-7-8-9-11- ia. 13 
Microwave Associates 
Inc 6-7-9-10-11-12-13 
Microwave Components 1-4-5-7-9 
Microwave Development 
Labs 4-6-7-9-11-12-13 
Meridian Metalcraft Inc 4-9-13 
Missile Systems Cor 
Narda Microwave Dp 
Nat'l Beryllia Corp (Haskell) 
Nat'l Beryliia —— (N Bergen) 12 
Nichols Products Co 
NRK Mfg & Engineering Co 9-11-12-13 
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tape prepared in advance by means 
of a digital to analog converter. It 
will position to a non-accumulative 
tolerance of 30 thousandths-of-an- 
inch. Fuselage panels of 31-foot 
length, held within a 40-foot tool- 
ing frame, travel longitudinally 
along a 90-foot floor mounted track, 
while being automatically riveted. 
Tack rivets every five feet are used 
as synchronization points to check 
the precision of the programming. 


Amperex Introduces 
6BL8 and 6FY5 Tubes 


Two new tube types—the 6BL8 
and 6F Y5, which together comprise 
a TV front end of low noise and 
high gain and reliability, have been 
introduced by Amperex Electronic 
Corp., 230 Duffy Ave., Hicksville, 
i. Pie 

The 6BL8 is a miniature triode 
pentode with separate cathodes, 
especially designed for use as an 
oscillator-mixer in TV receivers. 
It also can be used as a horizontal 
oscillator, a video and sound IF 
Amplifier, and in syne circuits. 

The 6FY5 is an “Ampliframe” 
triode with remote cutoff charac- 
teristics, an improved version of 
the type 6ER5, having 1 db less 
noise and 2 db higher gain. It is 
especially designed for service in 
VHF tuners for TV receivers. It is 
controlled for low noise figure at 
220MC and is operational at lower 
supply voltage. 
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Okonite Co 1-2 
Omega Laboratories Inc 4-7-9-10-13 
Pacific Universal Products Corp 12 
Parker Seal Co 13 
Phalo Plastics Corp - 
Phelps Dodge Copner Products Corp 
Plastoid Corp 
Precision Tube Co Inc 
ai .~spa mnetrument 
-4-5-6-7-9-10-11-1 

PRD Electronics me 4-5 
Prodelin Inc 
Resitron Laboratories Inc 
RF Products Div Amphenol Borg 

Electronics Corp 1-2-3-4-5-9 
Rockbestos Wire 7 Cable Div 

Cerro de Pasco Corp 
Sage Laboratories oa 
Schaevitz Engineering 
a Machine Co 

Sperry icrowave Electronics 


4-5-7-10-11 
Sylvania Electric Products Inc 
(Mt View) 12 
Sylvania Electric Products Inc 
(Williamsport) 12 
Technical Biv Ble Corp -6-9-13 
i. ~pacranaae iv Blectronic “WF alty 
-3-4-6-7-8-9-11-12-13 
Telonic Industries ine 3 
Thermal Wire of America 
Transco Products Inc 
TRG Inc 
Tru-Connector Cee 


1 
-4-5-11 


3 
ia 
Turbo Machine 4-6-7-9-10-11-13 
Ucinite Co 5 
Univox Corp (New York) 2 
United States Wire & Cable Corp 1 
Uniwave Inc 10-11-13 


Valor Instruments 

Inc 3-5-6-7-8-9-11-12-13 
Varian Associates 6-12 
Virginia Electronics Co Inc 
Waveguide Inc 
Waveline Inc 


Western Int’l Co 
Wiley Electronics Co 


WESTINGHOUSE REDESIGNS 
TRADEMARK AND LOGOTYPE 


Westinghouse has redesigned its trademark 
and logotype, modernizing symbols and im- 
proving corporate identity. The traditional 
Circle W trademark has been retained, but 
changed in dimensions. Small solid circles 
have been added to the peaks of the W. 
Type has been changed from Caslon to semi- 
condensed Gothic in the logotype. 


Canadian Radar 
Volunteers Disbanded 


Volunteers comprising the Royal 
Canadian Air Force’s 14 Auxiliary 
and Warning Squadrons, manning 
the radar stations of the Pinetree 
Line, will be disbanded over a two- 
year period beginning next year. 
Their duties will be taken over by 
the Semi-Automatic Ground En- 
vironment (SAGE) System, upon 
its installation at North Bay, On- 
tario. 
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Photo: Courtesy Westinghouse Air Arm Division 


Congratulations! 


to WESTINGHOUSE for 
an exciting breakthrough. 


A RADAR RECEIVER NOISE FIG- 
URE of 2.8 db at an X-band operating 
frequency has been achieved by engineers 
of the Westinghouse Air Arm Division. 
Dr. Robert Rampolla (left), and Mr. 
Thomas Hollis (right), using a true non- 
degenerate X-band parametric amplifier 
and a Microwave Associates ‘‘pill’’ varac- 
tor (MA-4253), achieved a 20 db gain with 
excellent stability and ample bandwidth. 


This remarkable accomplishment in low- 
noise amplification at X-band resulted from 
research on a program sponsored jointly 
by Westinghouse and the U. S. Navy. 


Sophisticated Varactor technology at 
Microwave Associates which made these 
results possible has produced the most 
complete line available of advanced 
varactors in standard, miniature ‘‘pill’’, 
and glass packages. 


Write for detailed information and 
performance data on varactor techniques. 


DA MICROWAVE 
Le ASSOCIATES, INC. 


TWX — Burlington, Mass. 942 
Phone BRowning 2-3000 


Circle 91 on Inquiry Card ELECTRONIC INDUSTRIES + November 1960 


Gridded traveling wave tubes with broad-band frequency response some- 
times have "dips" in their frequency response. The r-f power regulator 
described is an automatic gain control device that samples the r-f 
output and levels the frequency response by varying the tube’s gain. 


Eliminating 


Frequency ‘Dips’ in TWTs 


N annoyance often encountered with traveling 
wave amplifiers is that the so-called “broad-band” 
frequency response is actually plagued with perturba- 
tions, some of such violence as to suggest the presence 
of high Q wave traps coupled to the slow wave struc- 
ture. The r-f power regulator to be described is an 
automatic gain control device which samples a portion 
of the r-f output and varies the grid bias in such a 
way as to level the frequency response. 

This device is not only applicable to gridded travel- 
ing wave tubes, it is also useful with conventional 
electron tube oscillators and amplifiers, providing that 
the operating mode is restricted to the class “A” 
region (that is, the grid must not draw current). 
When so used, a flat frequency response is attainable 
over a much wider spectral range than would other- 
wise be the case. 


Fig. 1: Block diagram shows the power regulator for TWT’s 


ELECTRONIC INDUSTRIES + November 1960 


By IRVING M. GOTTLIEB 


Calif. Registered E. E. 
931 Olive 
Meno Park, Calif. 


The block diagram of the r-f power regulator is 
depicted in Fig. 1. An ac amplifier is supplied with 
a constant amplitude audio-frequency signal from a 
multi-vibrator and level-clamping circuit. The gain 
of the ac amplifier is controlled by a de amplifier which 
receives its actuating signal from the rectified r-f 
derived from a portion of the r-f output circuit. The 
most straightforward way of accomplishing this is 
by means of an attenuating directional coupler and a 
crystal detector. The output of the ac amplifier is 
rectified so that a positive de voltage is obtained. 
However, the net voltage applied to the grid of the 
traveling wave tube is negative by virtue of bat- 
tery B2. 

Suppose that, as a result of manual or automatic 
tuning of a microwave oscillator driving the traveling 
wave amplifier, a dip in frequency response occurs. 
Decreased de signal voltage is thereby applied to the 
de control stage. This changes the bias applied to the 
ac amplifier in such a direction as to increase amplifica- 
tion. The audio frequency signal applied to the ac 
amplifier now receives higher gain. Subsequent recti- 
fication of this signal then results in a more positive 
(less negative) de grid bias applied to the traveling 
wave tube. In this way the tendency for the response 
to dip is counteracted. In the event of a tendency for 
the r-f output level to rise, the converse sequence of 
events occurs. As a consequence of this regulating 
action, the r-f output of the traveling wave amplifier 
is maintained relatively flat with respect to frequency. 

The schematic diagram of the r-f power regulator 
is shown in Fig. 2. Ql is the de control stage. Re- 
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Fig. 2: Schematic diagram of the r-f power 
regulator. Parts list is given in the article. 
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sistance R1 is simultaneously the plate load of Q1 and 
part of the bias network for ac amplifier stage, Q2. 
Inasmuch as Q1 is an npn transistor connected in the 
grounded base configuration, its collector does not 
draw appreciable current when no negative dc voltage 
is received at the emitter. Under this condition, suf- 
ficient forward bias is available from resistance Rl 
and R2 to enable transistor Q2 to develop high ampli- 
fication of the audio frequency signal derived from 
the multivibrator (Q4 and Q5). 


A REPRINT 

of this article can be obtained by writing on company letterhead to 
The Editor 

ELECTRONIC INDUSTRIES, Chestnut & 56th Sts., Phila. 39, Pa. 


When a negative signal is applied to the emitter of 
Q1, this transistor conducts; in so doing, it deprives 
ac amplifier stage Q2 of forward bias. The current 
(and voltage) gain of Q2 is thereby reduced. As a 
result, the second ac amplifier stage Q3 receives a 
signal of lower amplitude level than would be the 
case if Q2 was permitted to develop its maximum 
gain. In turn, the positively polarized dc output volt- 
age developed across shunt rectifier CR1 is decreased. 
The de voltage appearing at the output terminal is 
the resultant of this voltage and a portion of battery 
voltage derived from B2. Battery B2 causes the net 
polarity of the de voltage at the output terminal to 
be negative with respect to ground. Thus, the recti- 
fied r-f which applies forward bias to Q2 produces the 
ultimate result of making dc voltage at the output 
terminal more negative. Actually, a very small in- 
crease in negative voltage applied to Q1 suffices to 
produce a relatively large increase in output negative 
voltage, that is, in the grid bias of the traveling wave 
tube. The voltage amplification involved here is on 
the order of several hundred to one. 
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When initially placing the r-f power regulator in 
operation, switch SW1 should be set in its open posi- 
tion. Adjust potentiometer R23 to provide about three 
volts of negative bias to the grid of the traveling 
wave tube. This measurement should be made with 
respect to the cathode of the traveling wave tube and 
a vacuum tube voltmeter should be used for the pur- 
pose. Closure of SW1 should then make the circuit 
operative. 

For best results, the emitter-base voltage of input 
stage Ql should never fall below about 0.6 volt. If 
difficulty is experienced here, it may be possible to 
remedy the situation by using a directional coupler 
with less attenuation. Between six and ten db attenu- 
ation was found suitable for traveling wave tubes 
having output ratings between 0 and 20 dbm. It is 
imperative that the frequency response of the direc- 
tional coupler and associated crystal mount be rea- 
sonably flat over the desired frequency range. Other- 
wise the de voltage applied to the input diode of Q1 
will convey erroneous information and will provoke 
unwarranted corrective action. For optimum results, 
use the transistor with highest beta in the Q1 circuit 
position. It is also desirable that transistor Q2 has a 
relatively high beta. For the circuit functions served 
by Q3, Q4, and Q5, beta is not an important con- 
sideration. 


Parts List 

Ri, R4, R5, R12, R14, R16, R18, R21 7, composition 
R6 , composition 

» composition 

y, composition 

, composition 

y, composition 

y, composition 

y, composition 
composition 

y, composition 

27 K % w, composition 
100 K, 1 w potentiometer 
UU Sarkes Tarzian 40K Silicon 5 op Diode 
Hoffman 1N470 Zener Diodes 

i eGonieheewaneantoe he cena 0.1 mfd paper tubular capacitors 

‘ ‘os at dass OURS abe ibabenkehoks es 2.0 mfd paper capacitors (200. v) 
006 mfd mica or ceramic capacitor 

Dy cwutwak > Fateeeuweceacd stsbe seen eee 0.5 mfd paper capacitor (200 v) 
. C7, C8, Ce 002 ceramic capacitors 
Doiainy abs Sone natpe cn eon C.S.T. TA-36 (Chicago-Standard Transformer) 
Sylvania 2N35 NPN Transistors 
15 volt battery 

® volt battery 

SPST Toggle Switch 


ELECTRONIC INDUSTRIES + November 1960 


Page from an 


aE“ an ER RRRERERE OED ~naeaemmenamaneneme ese ccm 2 ee os Ns 


Engineer's 
Notebook 


UCCESSFULLY cancelling two signals often de- 
pends on how close the signals are in amplitude, 
waveform, and phase. Phase differences are often the 
most troublesome because of the tight tolerances which 
must be maintained. Information regarding can- 
cellation of two identical sine waves with slight phase 
differences is here summarized and tabulated. 
Consider two sine waves of unit amplitude, but with 
a small phase difference: 


( = sin wl 


€ = sin (at = a) = sin wf cos a = COS wl sin a. 


Fig. 1: Cancellation 
of equal sine waves 
as the phase is shift- 
ed. 


2 ) 
Phase Difference (degrees) 


Subtracting, the resultant output will be: 


Cr = Gy (1 — cos a) sin wl + (sin a) cos wl. 


The resultant can be considered a sine wave of two 
components: an in-phase part of magnitude (1— 
cos a), and a quadrature part of magnitude (sin «). 
But if « is small, sin « is very much larger than 
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(1— cos ~), and the in-phase component can be neg- 
lected. Under these conditions: 


é¢r = + (sin a) cos ow. 


Using this approximation, the values of Table I 
were calculated, and Fig. 1 was drawn from the results. 
The approximation is accurate to within 0.1% at 4°. 

The cancellation is tabulated and plotted in decibels 
because this represents the most useful form. 
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Cancellation of Equal Sine Waves with a Phase Difference 


Phase Difference a Resultant 
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quick disconnect. 
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Power Tube Div.—Miniature infra red 
detectors. 

Reeves-Hoffman, Div. of Dynamics Corp. 
of America—Crysta! oscillator. 

Reeves Instrument Corporation—Elec- 
tronic multiplier. 

Revere Corporation of America—Wire 
and cable. 

Rohn Manufacturing Company — Com- 
munication tower. 


Sangamo Electric Company—Mica ca- 
pacitors 

Saratoga Semiconductor Div. of Espey 
Mfg. & Electronics Corp.—Silicon 
zener regulators and power rectifiers. 

Sarkes Tarzian, Inc.—Silicon cartridge 
rectifiers. 

Schweber Electronics — Tantalum ca- 
pacitor distribution 

Scientific-Atianta, Inc.— Antenna pat- 
tern analyzer. 

Shure Brothers, Incorporated — Rugged 
communications microphone. 

SIFCO Metachemical, Inc.—Printed cir- 
cuit repair equipment. 

Specialty Automatic Machine Corpora- 
tion—Precision waveguide bending. 
Spectro] Electronics Corporation—U]ltra- 

miniature trimmer potentiometer. 

Sperry Semiconductor Div. of Sperry 
Rand Corp.—Semiconductor devices 

Sprague Electric Company — Deposited 
carbon resistors. 

Sprague Electric Company—Micro-alloy 
diffused-base transistors. 

Sprague Electric Company— Pulse-form- 
ing networks. 

Stackpole Carbon Company — Magnetic 
ceramic ferrites 

Stainless, Inc.—Towers 

Stanpat Company — Preprinted acetate 
sheets. 

Stevens Manufacturing Company, Inc.— 
Thermostats 

Stromberg-Carlson Company—Telephone 
relays. 

Struthers-Dunn, Inc.—Dry reed relays. 

Superior Tube Company—Miniature disc 
ca ea. 

Sylvania Electric Products, Inc., Elee- 
tronic Tubes — Electroluminescent- 
Photoconductive devices. 

Sylvania Electric Products, Inc., Semi- 
conductor Div.—Mesa transistors. 

Sylvania Electric Products, Inc., Semi- 
conductor Div. — Microminiaturized 
Transistors. 

Sylvania Electric Products, Inc., Special! 
Tube Operations—Coaxia! isolators. 


Taylor Fibre Company—Laminated 
plastics. 

Telonic Industries, Inc.—Sweep gen- 
erators. 

Texas Instruments, Incorporated—Micro- 
wave varactor diodes. 

Thomas & Betts Company, The—Flat 
conductor cable. 

Times Wire & Cable Div., The Inter- 
national Silver Company — Coaxial 
cables. 

Tinsley pasamatertan, Inc. — Corning 
glass fi 

Tower Scpentee Company—Towers, 
reflectors, and buildings. 

Trak Microwave Corporation, Trak Elec- 
tronics Co.—Microwave oscillator cavi- 
ties. 

Transitron Electronic Corporation— 
Switching transistor. 

Transitron Electronic Corporation— 
Silicon rectifier. 

Transitron [Electronic Corporation— 
Silicon controlled rectifier. 

Transitron Electronic Corporation— 
Silicon rectifier, 10 amp 

Transitron Electronic "Gupetine~ 
Silicon rectifier, 50 amp. 

Transitron Electronic Corporation— 
Switching transistor. 

Transitron Electronic Corporation— 
Switching transistor. 

Tung-Sol Electric, Inc.—Voltage regu- 
lator tubes. 

Turbo Machine Company — Microwave 
antennas. 


U. S. Components, Inc.—Electronic con- 
nectors. 

United Transformer Corp. — Specia! 
filters 


Vapor Heating Corporation—D.C. power 
supply. 

Varian Associates—Klystrons. 

Victoreen—Corona type voltage regula- 
tors. 


Waveline, Inc.—Triode oscillators, wave- 
meters, tunable filters. 

Westinghouse Electric Corporation—Sili- 
con power transistors. 

White, S. S.—Air abrasive tool. 

Williams & Co., C. K.—Pure ferric 
oxides, magnetic iron oxides, magnetic 
iron powders. 


X-Acto, Inc.—Pen knife 


Zenith Radio Corporation — Electron 
m parametric amplifier. 


P RI) previews/ reviews! design notes 
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Design Considerations of Attenuators 


The end use of an attenuator—whether 
as a standard in power or attenuation 
measurements, a power or signal level 
adjuster, an isolator or buffer pad — 
will, of course, bear on its design. But 
certain design and construction needs 
also remain constant. Here are some of 
the considerations that go into a PRD 
attenuator. 


Attenuating Elements 
We have found that metallized glass or 
ceramic generally make the best resis- 
tive elements. They are smooth, chemi- 
cally inert, non-hygroscopic, and will 
not warp or change shape. We apply an 
extremely thin metal film to the element 
in two ways: by “paint” coating and 
baking, and by high vacuum deposition. 
The baked-on film method proves best 
for coaxial attenuators, and the vacuum 
deposition preferable for waveguide. 


Fixed Coaxial Attenuators 


The two basic types of coaxial attenua- 
tors produced by PRD are shown 
above, in schematic drawing and photo- 
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graphs. The first, represented by the 
PRD 1100, uses one or more T sections 
with lumped resistive elements. The dis- 
tributed type, illustrated by the PRD 
130, uses an inner conductor of an 
electrically long resistive film. The T 
section PRD 1100 operates best at low 
frequencies, from de to 4 KMC; the 
PRD 130 ranges from 2 to 10 KMC. 
Both dissipate one watt and are cali- 
brated to +0.2 db accuracy. The PRD 
130 can attenuate up to 20 db; PRD 
1100 up to 10 db. 


Waveguide Attenuators 


The drawing above gives a schematic 
presentation, with equivalent circuit, of 
a resistive film parallel to the electric 
lines in a waveguide. Attenuation is 
varied by moving the metal-coated glass 
panel in two usual ways: (1) by lower- 


PRD 153-8 


ing it into the waveguide through a slot, 
as in the PRD 153-B, known as a “flap” 
type (Freq. range 18.0 to 26.5 KMC; 
Attenuation to 35 db; Max. VSWR 
1.10; Max. insertion loss 0.5 db; Cali- 
bration accuracy +0.2); or (2) by 
moving the lossy element from the side 
wall toward the center of the waveguide 


... known as the “vane” technique, and 
illustrated by PRD 178-B (Freq. range 
5.4 to 7.2 KMC; Attenuation to 45 db; 
Max. VSWR 1.15; Max. insertion loss 
0.5 db; Accuracy to + 0.2). 


PRD 178 


Another version of the vane method 
of attenuation is exemplified by our 
level set attenuators, such as the PRD 
171-B (Freq. range 2.6 to 3.95 KMC; 
Max. attenuation to 40 db; Max. VSWR 
1.15). 


PRD 171-B 


These are only a few of more 
than one hundred attenuators produced 
by PRD and a brief review of the broad 
design principles involved. For more 
specifications on these and other units, 
write for the PRD Attenuator brochure. 
For design information, write our 
Applications Engineering Department. 


We have many interesting openings for 
engineers...contact Mr. John R. Zabka 


PRD 


ELECTRONICS, INC. 
A Subsidiary of Harris-Ii 
Formerly, Polytechnic Research & Development Co., Inc. 
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RELAY EQUIPMENT 


Heterodyne Microwave Relay equip- 
ment for TV video relay interconnec- 
tion. Designed primarily for multi- 
hop requirements, is available in 3 
basic configurations: a terminal trans- 
mitter, terminal receiver, and hetero- 
dyne repeater. It is completely crys- 


tal controlled, power output is 8 w at 
2000 mc. The video bandwidth is flat 
to 8 MC, down 2 lb at 10 mc. The het- 
erodyne microwave relay is capable of 
handling wide band TV video signals 
while simultaneously handling 15 kc 
audio channels. Suitable sound di- 
plexing equipment is available for 
either single or dual sound channel 
operation. Sarkes Tarzian, Inc., 
Broadcast Equipment Div., East Hill 
Dr., Bloomington, Ind. 
Circle 257 on Inquiry Card 


"C" BAND OSCILLATOR 


Model 151C Miniature Triode Oscil- 
lator has a power output 65 mw min. 
at 4200 mc. Only 4% ounces in 
weight, it covers from 4200 mc to 
6000 Mc in 50 Mc min. steps. Each is 
designed for max. stability having 
temperature stability of +10 xkc°C, 
min. size, max. output and has a ver- 
nier (50 MC) control of frequency. 
Plate voltage is 200 v nominal and 6.3 


Vv for filaments. It features preset tun- 
ing and may be applied as a local 
oscillator, CW signal source and driver 
for crystal harmonic generators. John 
Gombos Co., Inc., Webro Rd., Clifton, 
N. J. 

Circle 258 on Inquiry Card 


New TRAK Type 2959, 
1.5 KMc, tuneable 


NEW Miniature 


MICROWAVE 
OSCILLATOR 
CAVITIES 


now available 


TRAK Electronics Company, Wilton, 
Connecticut, announces the formation of 
TRAK MICROWAVE CORPORATION to 
increase its developmental facilities for 
triode cavities in r-f signal generation 
from 500 Mc upwards. Present low, 
medium and high power cavities are 
available for application in grid pulse, 
plate pulse, and CW service. 


TRAK expanded its Microwave Cavity 
line, which started in 1949, by adding 
the following 7 NEW miniature Cavities 
in 1960: 


TRAK Type 9127-1 
TRAK Type 2958 


At 1090 Mc, tuneable +25 Mc, 
available from 900—1200 Mc. 


At 925 Mc, tuneable +50 Mc, 
available from 500—2200 Mc. 


At 1.5 KMc, tuneable 50! ma 
TRAK Type 2959 available from 500--2200 


a At 2 KMc, tuneable +100 Mc, 
TRAK Type 9127-SL available from 800—7000 Mc. 


Available in 3 se; ~~ of 
S-Band: 2700—3 

3000—3300 Mc, 3300-3600 Mc. 
Tuneable 2700—3400 Mc. 


Tuneable 5400—5900 Mc. 


TRAK Type 9127-S 


TRAK Type C-3136 
TRAK Type 9127-C 


ALSO, OSCILLATORS ENGINEERED to 
your specifications! 


We invite you to write for 
new TRAK MICROWAVE 
CAVITY BULLETIN. 


TRAK MICROWAVE 
CORPORATION 
Subeidiery © of 

TRAK Electronics Company 
5006 N. Coolidge Avenue 

Tampa 3, Florida 

REdwood 6-6422 


TRAK 


Microwave 


Visit —_ Ne. 12 Conf. Mas. & ne Mat'l. 
Nov. 14-17, Hotel New Yorker, NYC 
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DIRECTIONAL COUPLERS - RF LOAD RESISTORS 
Products| | COAXIAL TUNERS - RF WATTMETERS - VSWR METERS 


COAXIAL WAVEMETERS | Micrgleatch RF Power and VSWR measuring instruments 


‘ hai are rugged and accurate in both field and laboratory use. The 

A new line of transmission type patented circuit produces an output essentially independent of 
coaxial wavemeters cover from 2300 | frequency. Over 3800 models of coupler units available. MICRO- 
to 8200 mc. Units equipped with | MATCH instruments meet highest government and commercial 


oversized 2-in. micrometers directly standards, combine highest quality with low cost. 
readable to 0.001 in. Meters are 


calibrated every 50 mc. Standard 
models available with female type N 


Frequency Power Range RF Connectors 
Incident & Reflected and 
(watts) Impedance 


- 10; 100; 1000 Type N* 52 ohms 

400 Type N* 52 ohms 
N plus 83-1R Adapters 
N plus 83-1R Adapters 
Type N 52 ohms 
Type N 52 ohms 
1%” Flange 51.5 ohms 
34%" Flange 50.0 ohms 


1000 - 3000 
1000 - 3000 
28 - 2000 
20 - 2000 


ooooocooo 


Frequency Power Range RF Connectors 
Range Incident & Reflected and 
(mes.) (watts) Impedance 


: : } a ; 42 - 2000 1. Type N* 52 oh 
input and output connectors or with . =: 2a ap ype $2 chen 
a direct de output through a female | 1000 - 3000 0-4 52 ohms 
0-4 
1 


‘ ; eo 1000 - 3000 2 yp. 52 ohms 
type BNC connector. The crystal 40288 28 . 2000 000 15h" Flange 51.5 ohms 
2 


output models are adjusted to give 442A9 28 - 2000 0 - 12,000 3%" Flange 50.0 ohms 
a min. of 20 wa de output with 1 mw 
input power. Specs (Model No.; | ' ms 
Freq. Range; Accuracy; Loaded Q): Model gt mead aw —o 
951—2300-3600, 0.02%, 1000; 951CR : No, (mes.) Attenuation Impedance 
—2300-3600, 0.02% 1000; 952—3600- 31363 300 . 2000 Type N* Spies 
4500, 0.02%, 4000; 952CR—3600-4500, | 313N5 60 - 2000 Type N* 52 ohms 
0.02%, 4000; 953—4500-5900, 0.02%, | 442A40 200 - 1000 3%," Flange 50.0 ohms 
4000; 953CR—4500-5900, 0.02%, | 
4000; 954—5900-8200, 0.02%, 3000; Niadine yaoi 
954C R—5900-8200, 0.02%, 3000. Range and 
Waveline, Inc., Caldwell, N. J. No. (mes.) (watts) Impedance 
Circle 259 on Inquiry Card ba — 1000 - 120 milliwatts Type N* 52 ohms 


Type C 50 ohms 
PARAMETRIC AMPLIFIERS 


+4 
- 25; 100; 500 Type N 52 ohms 
- - 1200 ah" Flange 50 ohms 
44-1000 - 6000 34%" Flange 50 ohms 
First of a line of parametric ampli- 
fiers, the S-band Model S1000. Typi- 
cal specifications include a tuning — bdhrireo RF —e 
range of 100 Mc, operating gain of No, (mes.) (watts) Impedance 
17 db, bandwidth of 20 roan (at 3-db 3000 20 (air cooled) Type N 52 ohms 
points), and a system noise figure of 3000 sete rowser Type N* 52 ohms 
2.5-3.0 db (operating into a mixer 3000 600 (air cooled Type N* 52 ohms 
. j 2000 6000 (wat led) 3Y_” Fi 50.0 oh 
with a noise figure of 10 db). The sil a ee seem 
assembly consists of a 3-port ferrite 
circulator, a reflection-type diode Frequency RF Connectors 
amplifier, a pump klystron, a variable ry Power and 
. . mes.) Range Impedance 
attenuator and a directional coupler 


0 - 3000 0 - 3; 10; 30; 100; 300 Type N 52 ohms 


Frequency Range RF Connectors 
Range of and 
(mes.) Correction Impedance 


200 - 1000 Tunes a load with a VSWR Type N 50 ohms 
500 - 4000 of*2.00 max. down to a Type N 50 ohms 
VSWR of 1.00 


For more information, write: 


monitor. For some applications, fer- 
rite isolators may be necessary be- 


M. C. JONES ELECTRONICS CO., INC. 


#, 
tween the antenna and the circulator Mf; Mh Tk 185 N. MAIN STREET, BRISTOL, CONN. 


and/or between the circulator and 
the mixer. Mircomega Corp., Venice, 
Calif. 

Circle 260 on Inquiry Card 


SUBSIDIARY OF 
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New 
Microwave 
Component 
Catalog 
Lists 


731 


Stock 


You'll want a copy of the new 
Microlab 72 page Microwave 
Component Catalog which in- 
cludes newly designed TERMI- 
NATIONS, FIXED and TURRET 
ATTENUATORS (miniaturized, 
up to 12,000 mc; and high 
power, up to 15w; precision 
units with improved VSWR and 
attenuation values); HIGH and 
LOW PASS FILTERS; COAXIAL 
TUNERS; RESISTIVE and RE- 
ACTIVE POWER DIVIDERS; CO- 
AXIAL CONNECTORS; CRYSTAL 
MOUNTS; MONITOR TEES; DC 
BLOCKS; DC SHORTS; SIGNAL 
SAMPLERS. 


Catalog also includes Design 
Section for each product and a 
special article on the Applica- 
cation of Matrix Algebra to the 
Design of Microwave Networks. 


WRITE FOR YOUR 
CATALOG NOW. 


MICROLAB 


570 W. MT. PLEASANT AVE. 
LIVINGSTON, N. J. 
WYman 2-5700 


Ran BS 
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MIXER—PREAMPLIFIER 


New 5.15 to 5.85 KMC combination 
mixer-preamplifier for microwave 
and guidance systems eliminates the 
problem of variable parameters re- 
sulting when separate mixers and 
preamplifiers are combined. Model 
187MB-360F1 is a low-noise, wide- 


Py 


band downconverter for maser and 
parametric r-f amplifiers. Noise fig- 
ure is less than 7 db with gain of 25 
db. Preamplifier is six-tuned, with a 
stabilizing ciicuit that eliminates 
need for realignment after replacing 
tubes or crystal. Preamplifier output 
is matched to 50 ohms, allowing main 
amplifier to be remotely located. Mi- 
crowave Development Laboratories, 
Inc., 92 Broad St., Babson Park 57, 
Wellesley, Mass. 
Circle 261 on Inquiry Card 


INDUCTION MOTOR 


Addition of A-10-11 unit to line of 
miniature and subminiature special 
service motors. Motor operates con- 
tinuously over an amb. temp. range 
of —55°C to +125°C. Totally en- 
closed it exhibits low starting torque 
and conforms to MIL-M-7969, MIL- 
E-5272A, and MIL-A-8625. Design 
features: Horsepower, 1/400; Volt- 
age, 115 v., 400 cps, 3 phase; Speed 
(RPM), 10,500; Torque (full load) 


Ps LL aE ee se AT 
(oz. in.) , 0.24—(starting oz. in.) , 0.20; 
Pull-Out Torque (oz. in.), 0.35; Effi- 
ciency (full load), 35%; Current (full 
load) (amp.), 0.10; Weight (o0z.), 3.5. 
Kearfott Div., General Precision, Inc., 
1150 McBride Ave., Little Falls, N. J. 

Circle 262 on Inquiry Card 
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MICROWAVE TRIODE 


Type DX145A/EC157, a high gain, 
wide band, disc-seal microwave tri- 
ode, when operated as a narrow band 
cW amplifier, will have a gain of 18 
to 19 db with a power output of 0.5 
w at 4 Koc. As a broadband ampli- 
fier at 4 KMC it will have a gain of 


12 db with a power output of 0.5 v. 
Saturation CW power output can be 
as high as 2.5 w. Expected life is 
10,000 hrs—guaranteed for 6000. As 
an oscillator, it will operate in the 5 
KMC region; as a doubler it will pro- 
vide a useful output at 6 KmMc. It op- 
erates at 180 v. It can be built into 
cavities for free air convection cool- 
ing at max. power output. Tube is 
designed with a threaded grid ring 
for superior anode-cathode isolation 
and simplified tube replacement. Am- 
perex Electronic Corp., Microwave 
Tube Dept., 230 Duffy Ave., Hicks- 
ville, L. I., N. Y. 
Circle 263 on Inquiry Card 


RELAY—CAPACITOR KIT 


Engineers Relay and Capacitor 
Kit for prototype, development and 
engineering labs. Kit consists of 
20 standard microminiature relays 
(MIL-R-5757 and MIL-C-25018) in 3 
header and 4 mounting configurations; 
160 hi-temp ceramic capacitors 
(MIL-C-11015) from 39 uuf to 10,000 
uuf; and container with engineering 
data drawer. Kits save on paper 
work, help solve project schedule 


problems by having essential compo- 
nents immediately available for 
breadboards and other needs. Elec- 
tronic Components Div., Telecomput- 
ing Corp., 14704 Arminta St., Vap 
Nuys, Calif. 

Circle 264 on Inquiry Card 
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MADT? transistors from Sprague* 


e for the highest r-f operating frequency of all mass-produced transistors 


Se for the fastest switching time of all mass-produced transistors 


¢ for storage temperatures up to 100°C 


DESIGN AROUND SPRAGUE 
MICRO-ALLOY DIFFUSED-BASE TRANSISTORS 


available now at sensible prices you can afford! 


Sprague Germanium Micro-Alloy Diffused-Base 
Transistors, well-known for their rugged vhf perform- 
ance, are now priced below other transistors with com- 
parable electrical characteristics. In many areas, this 
permits designers to improve Circuit techniques with- 
out necessarily increasing costs. Expanded production 
facilities enable us to ship quantity orders on short notice. 
Add to this their xltra-fast switching time, and you 
have three good reasons why Sprague MADT® Transis- 
tors have achieved their high level of acceptance. 

With Sprague Transistors, circuits in vhf amplifiers 
and oscillators can now operate with collector cur- 
rents as high as 50 ma... with power dissipation up 
to 50 mw... with collector to base voltages to 15 v. 
They have been application tested through the entire 
military electronics vhf spectrum. 

The application table may well suggest the use of 
one or more Micro-Alloy Diffused-Base Transistor 
types in your latest circuit designs. 


* Sprague micro-alloy, micro-alloy diffused-base, and sur- 
face barrier transistors are fully licensed under Philco pa- 
tents, All Sprague and Philco transistors having the same 
type numbers are manufactured to the same specifications 
and are fully interchangeable. 


SPRAGUE COMPONENTS: 


CAPACITORS «+ RESISTORS * MAGNETIC COMPONENTS ¢ TRANSISTORS « | 


_MICRO-ALLOY DIFFUSED-BASE 
TRANSISTOR APPLICATIONS 


Type Application 


2N499 Amplifier, to 100 mes 


Ultra High Speed Switch 


2NSO1 (Storage Temperature, 85 C) 


Ultra High Speed Switch 


2NSOTA (Storage Temperature, 100 C) 


2N504 High Gain iF Amplifier 


2N588 Oscillator, Amplifier, to 50 mes 


For complete engineering data on the types in which 


you are interested, write Technical Literature Section, 
Sprague Electric Co., 233 Marshall St., North Adams, 


Massachusetts. 

You can get off-the-shelf delivery at factory prices on 
pilot quantities up to 999 pieces from your local Sprague 
Industrial Distributor. 


SPRAGUE: 


THE MARK OF RELIABILITY 


: FILTERS e PULSE | BOR FE OIE 


HIGH TEMPERATURE MAGNET WIRE *®© CERAMIC-BASE PRINTED NETWORKS *# PACKAGED COMPONENT ASSEMBLIES 
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Lew 'C” Baw 


Pulsecdt 
‘LL £e ODE 
Oscillator 


s - 
GOMBOS 
~ on 


Model 301C 


1 MC FM at 20 G's, 20-2000 cps 
20 KC per degree C 

No. mode skipping 

Less than 1 MC pushing figure 

Low pulling figure 

Long mean-time-to-failure life 

No special pulse shaping required 

Milli-microseconds rise time 


No magnetic shielding required 
2 KW “S” Band Model 302S also available 


JOHN 


GOMBOS ~~. 


INC Bend 


ge! 


WEBRO ROAD, CLIFTON, N. J 


WRITE TODAY For Descriptive Literature 


Circle 99 on Inquiry Card 
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CONTROL RELAY 


Industrial control relay, the “Com- 
pact 300,” is rated at 6 a, 300 v. max. 
The unit is a fixed circuit device with 
provisions for 8 independent poles. 
It is also available in 2, 3, 4 or 6 poles 
in any combinations of normally open 
or normally closed contacts. It re- 


quires up to 70% less panel area than 
conventional relays—only 5% in.’ of 
panel space are required for a relay 
of from 2 to 8 poles and up to 48 
poles can be mounted per linear foot. 
Bifurcated (split-saddle) contacts 
provide 4 current paths. The magnet 
assembly and contact mechanism are 
completely enclosed in a molded case 
to protect against accidental damage. 
Cutler-Hammer, 436 N. 12th St., Mil- 
waukee, Wis. 
Circle 231 on Inquiry Card 


X-BAND CIRCULATOR 


Three ounce X-band circulator has 
a minimum isolation of 20 db and a 
max. insertion loss of 0.4 db over a 
6 per cent band. Package is less than 
% in. high and 1% in. in dia. less 
TNC coax connectors. The new unit 
has a VSWR of less than 1.4:1, handles 
10 w average power and 10 kw peak 


power. Input impedance is 50 ohms. 
It can be designed into a composite 
strip line circuit thus eliminating con- 
nectors between elements. Hycon 
Mfg. Co., 1030 South Arroyo Park- 
way, Pasadena, Calif. 

Circle 232 on Inquiry Card 
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Products 


MICROWAVE RELAY SYSTEM 

Portable microwave relay system CAV | T I f S 
420A has baseband width or 5 MC 
power output of 0.1 w and operates 
in the 10,500 to 13,200 Mc range. 
Transmitter and receiver (self-con- 


tained) weigh 31 and 32 lbs. Fea- 


TRIODE OSCILLATORS 


@ Available in S and C bands. 
© Unique tuning adjustment. 
e Temperature compensated. 


e Rugged mechanical design. 


tured: low power consumption WAVEMETERS 


(transmitter—70w, receiver—160w) ; 
plug-in i-f amplifier; calibrated vari- : 
able frequency wavemeter allows e Four models available to cover 
change in operating freq. without 2300 to 8200 mc/s. 
need for wavemeter replacement; a 
built-in test meter, built-in input sig- 
nal attenuator; 5 Mc bandwidth, flat ? Accuracy 02%. 
within 0.5 db; a modulator test out- 
put connector, and reliable AFC ac- e High unloaded Q. 
tion with pull-in range over the en- 
tire i-f bandpass. Electronic Systems 
Div., Mechanical Products Inc., 1824 - oo crystal current meter 
River St., Jackson, Mich. avaliable. 

Circle 233 on Inquiry Card 


FILM RESISTORS 

Thin-film carbon resistors are de- 
signed for use in microwave atten- TUNABLE FILTERS 
uators, precision coaxial terminations, 
dummy loads, coupling loops, ete. 
Specifications include: Frequency, de e Multi-cavity ganged or 
to 10,000 Mc (useable to 100 KMc); mnt 
Resistance, disc resistors—0.001 ohms ; ¢ individually tuned. 
to 400 ohms, rod _ resistors—0.001 
ohms to 1500 ohms; Temperature, re) © Minimum insertion loss. 


© Covering 2000 to 6000 mc/s. 


e Standard models available. 
—55 to +150°C; Humidity, 0 to 


| INC. 
100% relative humidity. Tight tol- 


erances to +1% are standard. They CALDWELL, NEW JERSEY 
are protected with special epoxy 


resins. Film Resistors, Ine., 242 Phone CApital 6-9100 ia. ie 
Ridgedale Ave., Morristown, N. J. 
Circle 234 on Inquiry Card Circle 101 on Inquiry Card 
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Kea LOW FREQUENCY ABSORBER 
New Types BB and BP broad- 
© banded microwave absorbers provide 
effective attenuation for free space 


— COAXIAL 


t i O BROAD <== 


= BAND 
FERRITE oS 


room testing of radar antennas from 
35,000 mc down to 50 Mc in the case 
of the BB-96. Major advantages of 


these new absorbers are: (1) elimi- 
nation of need for supporting struc- 
ture; (2) a new design principle 
permitting significant cost reduc- 
tions per unit volume of absorber; 
(3) rugged, fire-resistant construc- 
tion; (4) reduction of shipping and 
storage space. McMillan Industrial 
Corporation, Brownville Avenue, Ips- 
wich, Mass. 
Circle 235 on Inquiry Card 


IN SIZES FOR EVERY APPLICATION 


Now—from Kearfott, a new and broader line of Ferrite 

Isolators to satisfy the most exacting requirements of band 

width and isolation. Combining low unit loss character- 

istics with compactness and light weight, this new series 

of Kearfott Coaxial Isolators is available from present 

stock. Immediate selection and faster delivery is assured 
.. precision performance proven. 


TRIMMER CAPACITOR 


New trimmer capacitor combines 
moderate cost with short behind-panel 
lengths. All five models feature linear 
tuning with a capacitance change of 
0.5 wef per turn. These “Precision 
Direct Traverse” capacitors fit be- 
tween Company’s standard DT trim- 
mer and the recently-announced min- 
iature trimmer. 


MODEL 


C991100-402 


C992100-405 
C992100-404 
C992100-407 


C993100-401 


C994100-403 


A FEW OF THE TYPICAL SPECIFICATIONS 


5 


FREQUENCY ISOLATION 


1.2—2.6 KMC 
2.0—2.5 KMC 
2.0—4.0 KMC 
3.0—3.5 KMC 
4.0—8.0 KMC 
7.0-9.0 KMC_ 


“INSERTION 
LOSS 
10 DB Min. 
30 DB Min. 
10 DB Min. 
35 DB Min. 
10 DB Min. 
25 DB Min. 


1.0 DB Max. 
8 DB Max. 
1.0 DB Max. 
.8 DB Max. 
1.0 DB Max. 
8 DB Max. 


vSwR 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


Capacitance ranges 
are 0.8 to 4.5, 0.8 to 8.5; 0.8 to 12; 


Complete information on these or all of the models is 
available by directing inquiries to: 14844 Oxnard Street, 
Van Nuys, California, or the sales office in your area. 

1 to 18; and 1 to 30 wxf. Tempera- 


KEARFOTT DIVISION ; + ve ani heer A 
D GENERAL PRECISION, INC. | 2100. @ factor at 50 Mc is 500, de 


voltage is 1,000, dielectric strength is 
1500 and insulation resistance is 10° 
megohms. Corning Glass Works, 
Corning, New York. 

Circle 236 on Inquiry Card 


Little Falls, New Jersey 
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Never before 

a power supply 
to meet so 
many of your 
reguirements — 
so wel// 


o0v-2amp 


OUTPUT! 


120 watt output, fully regulated for high power transistor and other applications! 
Fully adjustable output with current limiter for safe low power applications! 
Extremely low noise and ripple, less than 250 jv, for more applications! 

High order of line, load and temperature regulation for maximum stability! 


Meets all specs from 0 to 55°C! 


New % 722AR provides fully regulated output 0 to 60 v, 0 
to 2 amps. Noise and ripple are less than 250 ,.v rms. Continu- 
ously adjustable safety circuit limits maximum current flow, 
prevents overload damage to transistors under test. Remote 
sensing terminals are provided so that the ohmic resistance of 
the supply lead does not affect regulation. Temperature-stable 
components insure dependable, “within spec” performance 
from 0 to 55°C. Good temperature stability also assures con- 
stant, reliable output. Load regulation less than 5 mv for 0 to 
2 amps change. Load voltage and current meters and three- 
terminal output are provided (pos. or neg. to ground or float- 
ing). Output terminals duplicated front and rear. Floating 
output permits series connection for higher voltages. And the 
i» 722AR costs only $525.00! 


OTHER 4 REGULATED AND KLYSTRON POWER SUPPLIES: 


% 711A Laboratory Power Supply, 0 to 500 v @ 100 ma, 
$250.00 (cabinet), $255.00 (rack mount); ® 712B Power 
Supply, 0 to 500 v @ 200 ma, $365.00 (cabinet), $350.00 
(rack mount); ® 715A Klystron Power Supply, Beam 
250 to 400 v @ 50 ma, Repeller 0 to 900 v, $300.00; @ 721A 
Transistor Power Supply, 0 to 30 v, 150 ma, $145.00. 


Data subject to change without notice. Prices f.0.b. factory. 
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SPECIFICATIONS, @ 722AR 


Rated Output: 


Line Regulation: 


Load Regulation: 


Noise and Ripple: 
Output Vernier: 
Temperature Stability: 


Temperature Range: 
Output Impedance: 


Output Meters: 


Protection: 


Cooling: 
Size: 
Weight: 
Price: 


0 to 60 v de 
0 to 2 amps dc 


Less than 2.5 mv for + 10% line voltage 
change; any output between 0 and 60 v. 


Less than 5 mv for 0 to 2 amps change; 
any output between 0 and 60 v. 


Less than 250 uv rms 
Range, 1.3 v; resolution, 5 mv. 


Better than 0.02%/°C or 5 mv/°C, which- 
ever is larger 


0 to 55°C for operation within specifications 


Dc: Less than 2.5 milliohms 
Ac: Less than 5 milliohms in series with 4 uh 


Voltage: 0 to 60 v, one range 
Current: 0 to 2.5 amps, one range 


Output current limiter continuously adjust- 
able from less than 100 ma to 2.2 amps 


Forced air 

19” wide, 544” high, 12” deep 
Net 34 Ibs. 

$525.00 


Circle 103 on Inquiry Card 


aly You can look 
FERRITE Products) | at Philbrick’s 
ISOLATORS MICROWAVE ABSORBER USA-3 Amplifier 


Exxosorb AN-W is a series of 
broadband flexible foam microwave | t 3 
absorbers which can be used where at eas ways 
it will be in contact with fuel, lubri- 
cants, or hydraulic fluids. It is a 


1. Undressed —Here’s the basic unit 
itself — more performance per dollar than any 
other operational amplifier. Highly reliable — no 
electrolytic capacitors or glow tubes. Designed 
to prevent self-destruction, even when output is 
grounded. Drift, noise, offset under 100 micro- 
volts. Output, + 115 vdc. Wide frequency range 
— dc to 100 ke (attenuation less than 3 db) when 
connected as gain-of-ten amplifier. Printed 

circuit board, 7" x 2%4"". Price, 1 to 9 units: $95 


Series 157 


truly broadband absorber.  Reflec- 
tivity remains at a low level even 
though the frequency is varied and 
incident angle is varied. (Reflec- 
tivity is below 2% even at a 70° in- 
cidence angle.) Standard sheets are | 2. Dressed — in a neat 3’’ x 74'" ventilated 
2x 2 ft; thickness is the same as cor- aluminum package, it becomes the USA-3-M3. It 
responding Eccosorb AN. Emerson has sufficient room for the user to implement its 


3 : “ loch? Operational destiny by installing additional circuit 
& Cuming, Inc., 869 Washington St., components. For example, you make it into a 
Canton, Mass. 


complete diode function generator, or integrator, 
Circle 237 on Inquiry Card or whatever you wish. The important feature of 
plug-in interchangeability is enhanced by the 4 to 
RESISTANCE CARDS 7 spare terminals on the Blue Ribbon 

} Connector. Price, 1 to 9 units: $1 25 


No. 1 of a series of FXR’s new pre- Kit contains high stability micro- 
gistoe microwsre components wave attenuator material in easy-to- 
needs of the microwave industry. | use card form. It includes 11 metal 
Sums Persian Eeslatess exe tened- | film resistance cards, 2% x 6 in., and 
band, high performance waveguide one metallized mica card 2 x 2% in. 


and ‘coaxial microwave components 7 : ' Rants 
which provide maximum isolation plus instructions and tech notes. For 


ond aisinem, insertion lees, In gen- | microwave applications requiring ac- | 
eral these isolators are u: in any ie F Fer F ait 
application where it is desired to _ curate, reproducible dissipation at 3. Dressed-up — Now it's a full fledged 
attenuate my vod re Serened or 4 low r-f power, they may be punched, utility packaged amplifier, known as the UPA-2. 
ing attenuation in the opposite direc- | drilled, machined or sanded to suit Combining anew level of convenience and flexi- 
tion. They are esd ae, seduce, the your own needs. Meeting MIL-P- bility, it is immediately operational when plugged 
VSWR presented by a and to 18177 specs, they are available from into any Philbrick power supply. It can be made 
isolate the oscillator for more stable ; . to drive a 12,000 ohm load to 100 volts in either 
operation. Sighs : . 
direction. Designed for bench top use, it comes 
installed in a 34%'’ rack adapter, from which it is 
; ’ easily removed. The UPA-2 is ideal for analog 
Bee na acre B sand computing, measurement and control, continuous 
= t data reduction, and many other feed- 149 
3.95- 5.85 *2KW . if es back operations. Price, 1 to 9 units: $ 
5.85- 8.20 *2KW j 
7.05-10 *2KW f ; « OEM's: write, wire, or phone 
8.20-12.4 *2KW | 220.00) ' Po for quantity prices 
12.40-18 **1KW | 245.00) . — ie | « Military equivalents available 
18.00-26.50 **1KW | 270.00) : 4 Mi, ¢ 8 page technical manual avail- 
270.00} . Te \ able on request 
2.00- 4.00 **2KW 450.00} Ps Sy : 
*Load VSWR 5 **Load VSWR 2 
+KI57AF has the same specifications as KI157A, 
except for the flange. 


Write for Catalog Sheet No. 157 25 to 750 ohms/sq. and in standard 
values of from 50 to 500 ohms. Stand- PHI BRI 


ard resistance tolerance is + 10%/sq. 
FXR, Ine While attenuations values up to 70 db ree. ee 
a 


. 285 Columbus Avenue, Boston 16, Mass. 
are obtainable, the vSwRk can be held COmmonwealth 6-5375, TWX: BS1032, FAX: BSN 


Design-Development-Manufacture to less than 1.10 over broad bands. Representatives in principal cities 
ES wt Soest Tw: AY 478 | Filmohm Corp., 48 W. 25th St., New ; 
Woodside, N 5 Export Office: 135 Liberty Street, New York 6, N. Y. 


York 10, N. Y. Tel. WOrth 4-3311, CABLE: TERMRADIO 
Circle 104 on Inquiry Card Circle 238 on Inquiry Card Circle 105 on Inquiry Card 
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FXR‘s 


WAVEGUIDE 
SWITCHES 


rxr’s BROADBAND 
FIXED COAXIAL 
ATTENUATORS 


Products 


TUNNEL-DIODE OSCILLATOR 


Tunnel-diode oscillator 
on a sampling basis), Developmental 
Type SS-100, is a package approx. 
6 x 3 x % in. exclusive of tuning dial 
and connectors, and less than 1 lb. in 
weight. Application of only 0.2 v. to 


(available 


the oscillator unit produces a power 
output of several tenths of a mw, 
tunable over the 100-1400 Mc band. 
It provides a new type of tunable sig- 
nal-source component that can be de- 
signed to meet the needs of new radar, 
telemetry, and satellite systems. Radio 
Corp. of America, Semiconductors 
Div., Harrison, N. J 
Circle 239 on Inquiry Card 
12.4 KMc - 


HETERODYNE REPEATER ATTENUATION VALUES 3,6, 10, 


Microwave system can transmit TV 20 db 
programs through a series of relay 
hops without degrading viewing qual- 

VSWR: 1.10 max ity. The RT-3A Heterodyne Repeater 
Choice of manual or electrical drive is for continuous, unattended opera- 
Wigh-pewer cupecdity |» | tion in the 2 Kmc frequency range, | 
Penk MaMa Page pie oP ay the heterodyne repeater method elim- | 
ie : en, inates demodulation and remodula- 
No. 2 of a series of FXR’s new pre- tion at each relay site. Advantages 
cision microwave components 


"FREQUENCY RANGE: 0.5 KMe fo a 


OPERATION: Full waveguide band- 
width 


RANGE: 3.95 KMec to 40.00 KMc tin 
7 sizes) 
CROSSTALK: 60 db min 


CONNECTORS: Type N — — male one 
ee ee 


* 


No. 3 of 4 series of FXR’s new pre- 
cision microwave components 
designed to meet the ever-growing 
needs of the microwave industry. 


FXR’s Broadband Fixed Coaxial At- 


include: 10 w output power for signal 
designed to meet the ever-growing reliability over greater path lengths; 
meets FCC, NTSC and proposed EIA 
color and monochrome standards; 
built-in metering and monitoring fa- 
cilities; unattended operation; vestig- 


needs of the microwave industry. 


FXR’s Waveguide Switches find ap- 
plications on the test bench and in 
microwave systems, Operating over 
the full waveguide frequency ranges, 
these switches provide trouble-free 
operation with high isolation and 
high-power capacity. The milled alu- 
minum waveguide rotor assures low 
VSWR. For long life it is mounted 
on ball bearings and is electrically 


tenuators are extremely useful and 
completely dependable in applica- 
tions requiring isolation een RF 
components and extending i 
meter ranges. They may also be used 
for the calibration of directional 
couplers, in obtaining antenna char- 
acteristics and for similar applica- 
tions. These attenuators have excep- 
tional stability and are capable of 
withstanding appreciable overloads 
and peak power with no change in 
characteristics. They have high shock 
and vibration resistance exhibit 
a negligible change of attenuation 


under humidity and temperature 


connected to the stator through non- e 
cycling. 


contacting choke sections. 


MODEL 
NO, 
H641A 
COaiA 
| WO41A 

X641A 7 

VYesiA 40 ; .0- 

K641A, AF 00-26. r 7 

0-1 

0-1 


(— 3) 
(+ .5) 
(— .6) 
(+ .7) 
2. (-12 
1. : (1.3 
3. (-13 
1. ; 

12. 


1 


U641A, AF 
*Slightly higher for electrically driven units. 
Write for Catalog Sheet No. 641 


FXR, Inc. 


Design-Development-Manufacture 


25-26 50th Street RA. 1-9000 
Woodside, N. Y./ TWX: NY*43745 


(+1.9) 


Write for Catalog Sheet No. 180 


FXR, Inc. 


Design-Development-Manufacture 
25-26 50th Street RA. 1-9000 
Woodside, N. Y. / TWX: NY 43745 


ial sideband transmission plus crys- 
tal-controlled frequency stability per- 
mit use of 2 RT-3A systems within 
assigned 17 Mc channels for spectrum 
conservation; and uses standard high 
| gain parabolic antennas. Adler Elec- 
tronics, Inc., New Rochelle, N. Y. 


Circle 240 on Inquiry Card 


Circle 106 on Inquiry Card 
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Circle 107 on Inquiry Card 


LOTTED 


> 


FEATURES 
Rated residual SWR — under 1.010; rated error in detected signal — 
under 1.005. 
Several models covering various bands from 50 to 4000 mc. 
Engraved scales and verniers permit one to read the probe position 
to 0.01 centimeters. 
Optional accessory: a rack and pinion carriage drive than can be 
engaged or disengaged at will. 
Precision fapered reducers are available for use in making accurate 
measurements in a wide range of rigid and flexible coaxial transmission 
lines. 


ANTENNA SYSTEMS — COMPONENTS — AIR NAVIGATION AIDS — INSTRUME 


Write for complete 
information on AMCI 
Slotted Lines. 


Circle 108 on Inquiry Card 


IMMEDIATE DELIVERY OF ALL TYPES 


BY THE LEADER FOR OVER 10 YEARS 


NAVY TERMINAL BOARDS 


’ 
' 


Feed-Thru Terminal Block 7TB12 


Gen-Pro military terminal boards are manufactured and 
inspected in accordance with latest revision of MIL-T-16784, 
BuShips Dwg. 9000-S6505-B-73214 and BuOrd Dwg. 
564101. Molding compound, per MIL-M-14E assures low 
dielectric loss, high insulation resistance, high impact 
strength. 


NEW MINIATURE TYPES NOW AVAILABLE - 
Gen-Pro miniature type military terminal boards conform 
with Bureau of Ships Drawing RE10-D-764, as referenced 
in MIL Standard #242. 


. WRITE today for new catalog Miniature 
Solid Block 17TB10 with illustrations & specifications 26TB10 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK TWX No. 169 


Products| 


TRANSISTOR POWER SUPPLY 


The V-410, All-Transistor power 
supply provides these TV broadcast 
voltages and currents: V-410, up to 
1.5 a at 280 vde regulated; V-410- 
MON, up to 1.5 a at 280 vde regulated, 
centering current from a _self-con- 
tained module; V-410-CAM, up to 1.5 


a at 280 vde regulated, centering cur- 
rent from a self-contained module, up 
to 100 madc, constant current, for 
camera focus current. Specs: Load 
current, 200 ma to 1.5 a; Output 
voltage, 275 to 285 vdc; max. ripple, 
5 mv rms; Regulations vs load, + 
0.5% max.; Regulation vs. line, 
0.5% max.; Source impedance, 0.5 
ohms, 0 to 100 Kc; Unregulated out- 
put, 350 v. approx. at up to 200 ma. 
Foto-Video Electronics, Inc., 36 Com- 
merce Rd., Cedar Grove, N. J. 


Circle 241 on Inquiry Card 


OSCILLOSCOPE 


The Type 560 is basically an indi- 
cator. It contains a 5-in. CRT with 3.5 
kv accelerating pot., an 8 x 10 cm 
viewing area, an amplitude and 
sweeptime calibrator, and a regulated 
de supply (30 w). Indicator accepts 
any 2 of 4 plug-in units—which drive 
the deflection plates directly. It can 
use a time-base unit, Type 67 (21 
calibrated sweep rates—1 usec/cm to 
5 sec/cm with one of those signal- 
amplifier units: a basic amplifier, 
Type 59 (1 v/cm, de to 400 Kc); al 
MC amplifier, Type 60 (50 mv/cm to 
50 v/cem, calibrated decade-step at- 


tenuator); a differential-input ampli- 
fier, Type 63 (100:1 rejection ratio, 
1 mv/cm, de to 300 kc). It can oper- 
ate as an X-Y Oscilloscope using 
identical amplifier units in both chan- 
nels. Tektronix, Inc., P. O. Box 500, 
Beaverton, Ore. 


Circle 242 on Inquiry Card 
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KEMET COMPANY EXPANDS 
ITS SOLID TANTALUM CAPACITOR LINE! 


These new, smaller sized J-series capacitors 
— an addition to the proved and accepted 
H-series solid tantalum line—comply with and 
in many instances exceed the requirements of 
MIL-C-26655A. 

For example, these capacitors are avail- 
able in capacitances up to 22 microfarads at 
working voltages of 50 volts at 85 degrees C. 
At 125 degrees C., they operate at two-thirds 
of the 85 degree C. working voltage. Available 
with or without insulating sleeves, the new 
J-series capacitors maintain the excellent low 


“Kemet” and “Union Carbide” are 
registered trade-marks for products of 
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KEMET COMPANY 


leakage current characteristics associated 
with the H-series line, even though they oc- 
cupy about 14 of the space of the earlier types. 

These new capacitor designs are made 
possible by the advanced research facilities 
available at Union Carbide Corporation, plus 
the fact that “Kemet” is not dependent on 
other suppliers for the mining or processing 
of tantalum. 

For literature, write Kemet Company, 
Division of Union Carbide Corporation, 11901 
Madison Avenue, Cleveland 1, Ohio. 


UNION 
CARBIDE 


Circle 110 on Inquiry Card 


|Products 


TUNEABLE LOAD 


New standard tuneable loads, pre- 
cision laboratory instruments, provide 
accuracy and versatility in VSwR mea- 
surements. The tuneable loads can re- 
duce their own reactive elements to a 
negligible value, and the resulting 
for talentry ot vVSwR is the residual vswr of the 
Quantity Prices Competitive 4g over 450 top lines covering 

with Manufacturers + every phase of electronics! 


Texas Instruments e Hughes : Semi-Conductors @ Connectors 


Philco © General Electric : : 
Seanad ‘Geedeter 0 Gentz Relays e@ Switches e Industrial 


© International Rectifier |) Tubes © Test Equipment 
© Sylvania e Sarkes Tarzian | Transformers e Controls 
nF a ag ener Finn © Resistors Meters Capacitors 
CBS Electronics e Westinghouse © e Pilot Light Assemblies 


* COMPETITIVE FACTORY PRICES * COMPLETE ON-HAND STOCK slotted line. USWR of 1.005 can be 
* IMMEDIATE DELIVERY achieved at single frequencies and 

1.02 max. for a full octave. Also once 
previously calibrated a voluntary mis- 
match of known phase and magni- 
‘ tude can be introduced without chang- 

LE\AVA\) RIK ing the reference plane. Two models 
available, the TL-2000 from 250 to 

ELECTRONICS CORPORATION 2000 mc and the TL-4000 from 2000 
to 4000 mc, they are supplied with 
223 W. Madison St., Chicago 6, Illinois type N or C connectors. They will 

El-11 4747 W.C Bivd.. Ingl d. Calif Re handle 1 w, 1 kw peak and have mi- 
- Century Bivd., Inglewood, California crometer, calibration resetable to 

Circle 111, on Inquiry Card + 0.001 in. The variable mismatch 
that can be introduced is 3.0 max. 


F a for the TL-2000 and TL-4000. Maury 
Vo V.V/ ra = \ Se & Associates, 10373 Mills Ave., Po- 
Powdered : ee : 


Semi-Conductor Headquarters Hy Newark stocks and distributes 


a4 


Be x 


ae 
DADS 


ya 
NN 


Your One-Point Source for All Your Electronic Needs 


% 


mona, Calif. 


| ron oy . “e Circle 243 on Inquiry Card 
— _ @ -f . | HEAT DISSIPATOR 
Toroids Es . Transistor Heat-dissipating Re- 


APPLICATIONS 3 tainer features all-beryllium copper 
spring finger construction to accom- 
modate dia. variations from 0.305 in. 
to 0.335 in. found in TO-5, TO-9, 
TO-11 and TO-39 transistor cases. It 
provides max. thermal contact with 
the transistor case. This results in 
‘ most efficient transfer of heat from 
Coupling ty aa \ transistor case to the dissipator and 
temperature and time j J heat sink. Methods for mounting are 
tow Harman Sitoion in high Q simple and suitable for either printed 
Manufacturing methods permit close contro! of 
permecbility and Q 

a of tough thermosetting resins mini- 
end provi insula- 
Hable for ing led wire di- 

poe on the core. 
CORE SIZES 
able in diameters from 9/32 OD 


 FOROIDAL FEATURES 
Eww fields ond proximity effects to 


© @Sneousun 


circuit boards, chassis and heat sinks. 
es It provides effective thermal benefits 
a and max. retention in extreme shock 
9540 South Tulley Avenue q and vibration environments. IERC 
Oak Lawn, Illinois © Div., International Electronic Re- 
. search Corp., 135 W. Magnolia Blvd., 
Burbank, Calif. 
Sak Circle 244 on Inquiry Card 
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WHERE 


SMALLNESS 


IMPORTANT j 


Designed for use where space is a critical fac- 
tor, this tiny DC 1/10 resistor measures only 
14’’* in length, and yet its solid ceramic core 
foundation makes it thermally stable, while 
the use of diamond spiralled carbon film as- 
sures higher reliability. Sturdy No. 22 leads 
1144” long (plus or minus 1%”) with silver 


Availability: 


Deposited carbon: 
Electra DC 1/10...“R” coated epoxy, 
Electra DCM 1/10... Molded Jacket 


IS 


; 


4 


plated compression caps provide the resistor. 
with positive termination. Coated with Elec- 
tra’s “R” Coating to resist moisture, impact 
and high temperatures, it has a resistance 
range of 10 ohms to 300 K, a wattage rating 
of 1/10 watt @ 125° C., and a maximum rated 
voltage of 250 volts. *Actual size: .250”’-+- 
.010” length; diameter .093”. 


Availability: 


Metal Film: 
Electra MFS 1/10...“R” coated epoxy 
Electra MF 1/10... Molded jacket 


ELECTRA 


ELECTRA MANUFACTURING COMPANY —ELECTRONICS DIVISION—4051 BROADWAY, KANSAS CITY, MISSOURI 
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Circle 112 on Inquiry Card 185 


pRECISION WAVEG yy. yiNG 


7 2 YOuUR SPECIFIC AT1O UN S 


Bends, Twists, Offsets, Coils, 
Transitions, Fabrications and 


complete assemblies to your prints 


AUTOMATIC MACHINE 


mu? - OS OQ aa ee 


80 CAMBRIDGE ST. 
BURLINGTON, MASS. 
TEL. BRowning 2-0800 


Circle 113 on Inquiry Card 


POWER CONTROL TYPES 
TYPE CONTACTS* 
SPDT 15A 


6, 24, 115, 220 
COIL VOLTAGE (VDC) 
24, 110 


COIL RES. 
DC (OHMS) 
PG/2C/6VA 1.4 
PG/2C/24VA 
PG/2C/115VA 
PG/2C/220VA 
PG/2C/6VD 
PG/2C/12VD 
PG/2C/24VD 
PG/1Z/6VD 
PG/1Z/115VA 115 VAC 


POWER TRANSFER TYPES 
PH/1A/6VD SPSTNO 20A 6 VDC 
PH/1A/115VA SPSTNO 20A a VAC 


PH/1C/6VD SPDT 20A 
PH/1C/115VA SPDT 20A 115 VAC 


PV/1A/6VD SPSTNO 30A 6 _ VDC 
a PV/1A/115VA SPSTNO 30A 115 VAC 
< PV/1C/6VD SPDT 30A 6 VDC 
— PV/1C/115VA SPDT 30A 115 VAC 


aR *Resistive rating 

"pw BIE 

|—smee yer? ELGIN-ADVANCE RELAYS ELGIN-NATIONAL WATCH CO. 
2435 N. NAOMI ST. / BURBANK / CALIFORNIA 
——VELGIN—¥ ELGIN—¥W ELGIN —WELGIN—W ELGIN —YW ELGIN—¥W ELGIN —WELGIN—YELGIN 


= 


SEND FOR 
eee 


ELGIN A— ELGIN A—ELGIN A ELGIN A— ELGIN A—ELGIN A— ELGINA—ELGIN x—ELGINa— 


—Y NI913——¥ NIS13——¥ NID 13 —¥ NI913—¥ NI913—¥ NI913 —W NIN 13 —¥ NINT3—WNI 


Products 
VSWR INDICATOR 


For microwave instrumentation 
and testing performance of wave 
guide assemblies instrument can be 
used with oscillators using Klystron 
tubes and especially with the Solar- 
tron Klystron Power Supply Unit 
Type AS 562. For operation from a 
microwave crystal probe detector ele- 


ment, input impedance is 10,000 
ohms. It provides a sensitive and se- 
lective amplification which gives an 
indication on a 6 in. dia. meter di- 
rectly in terms of swr. By the use of 
2 selective amplifiers in series tuned 
to 3 Kc and with a +50 cps band- 
width, there is a low noise level on 
the detector signal applied to the me- 
ter, thus max. gain can be used with- 
out loss of accuracy. Meter indicator 
has 4 scales, a linear scale of 50 div., 
2 square law scales in direct terms of 
VSWR, and a scale in terms of reflec- 
tion co-efficient. Max. sensitivity is 
approx. 0.3 uv for full scale meter 
deflection. Solartron Inc., 1743 S. 
Zeyn St., Anaheim, Calif. 
Circle 245 on Inquiry Card 


COAXIAL LINE DUPLEXERS 


Addition to microwave components 
line, branched coaxial line duplexers, 
utilize two cell-type TR tubes and a 
single cell-type receiver protector 
tube. In the 3% in. unit, two band 
pass filters are shown, one in the re- 
ceiver circuit and one in the AFC 
pick-up circuit. Visible also are di- 
rectional couplers used for measuring 


transmitter power and antenna cir- 

cuit vswR. Unit shown is rated as 

follows: frequency 406-450 MC; trans- 

mitter po 3 mw max.; transmitter po 

(av), 5 kw max. Bomac Laborato- 

ries, Inc., Salem Rd., Beverly, Mass. 
Circle 246 on Inquiry Card 
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ELECTRONIC INDUSTRIES - 


Experlence—the added alloy in A-L Electrical Steels 


Higher permeability values now guaranteed 
for Allegheny Ludlum’s Moly Permalloy 


Means new, consistent and predictable 
magnetic core performance 


Molybdenum Permalloy nickel-iron strip is now available 
from Allegheny Ludlum, with higher guaranteed perme- 
ability values than former typical values. For the buyer, 
this new high quality means greater uniformity . . . more 
consistent and predictable magnetic core performance. 

This higher permeability is the result of Allegheny 
Ludlum’s intensive research on nickel-bearing electrical 
alloys. A similar improvement has been made in AL-4750 
strip steel. A-L continues its research on silicon steels, 


wew 7480 


including Silectron, well-known grain-oriented silicon 
steel, and other magnetic alloys. 

Complete facilities for the fabrication and heat treat- 
ment of laminations are available from Allegheny Ludlum. 
In addition, you can be assured of close gage tolerance, 
uniformity of gage throughout the coil, and minimum 
spread of gage across the coil-width. 

If you have a problem relating to electrical steels, 
laminations or magnetic materials, call A-L. Prompt tech- 
nical assistance will be yours. And write for more in- 
formation on Moly Permalloy. Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pa. 


Address Dept. EI-11 


ALLEGHENY LUDLUM 


STEELMAKERS TO THE ELECTRICAL INDUSTRY 


Export distribution, Electrical Materials: ARCO INTERNATIONAL INC., NYC 17 
Export distribution, Laminations: AD. AURIEMA, NYC 4 


November 1960 
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NEW CB 


Advantages . 
@ High power output: up to 30 w Class A, 100 w save costs ° space ¥ weight 


Class B, 1000 w switching 
@ High voltages... high current gains... and high You can now replace two 40-watt or four 20-watt 
working currents paralleled power transistors with one CBS PNP high- 
power transistor. This one design change brings you 
important transistor ... component ... assembly... 
@ Hermetically welded JEDEC TO-36 male indus- space ... and weight savings. New economies become 
trial case possible in power supplies and amplifiers and in high- 

power switching circuits. 
a Note the wide line of these CBS PNP high-power 
Characteristics weep so ee war 

PE SES RRS hee a PO transistors, their pertinent characteristics and many ad- 
tion, 150 watts* for a typical thermal resistance of os vantages. Ask for complete technical data. Order these 
ae ae 15 amperes; junction tem- money-saving units today . . . at factory prices for 
Max. quantities up to 1000 . . . from your Manufacturers 


Thermal hee (Ic = 5A j istri 
baw ek re (Ic m= SA) Warehousing Distributor. 


@ Low-distortion ring emitter construction 


SSessssss 


~ 


° CBS.) semiconductors 


*25°C base mounting temperature. ® 
Reliable products through Advanced Engineering 
CBS ELECTRONICS, Semiconductor Operations, Lowell, Mass. + A Division of Columbia Broadcasting System, Inc. 
Sales Offices: Lowell, Mass., 900 Chelmsford St., GLenview 2-8961 * Newark, N.J.,231 Johnson Ave., TAlbot 4-2450 + Melrose Park, Ill., 1990 N. Mannheim 


Rd., EStebrook 9-2100 + Los Angeles, Calif., 2120S. Garfield Ave., RAymond 3-9081 «+ Atlanta, Ga., Cary Chapman & Co., 600 Trusco Way, S. W., PLaza 8-4506 
Minneapolis, Minn., The Heimann Co., 1711 Hawthorne Ave., FEderal 2-5457 * Toronto, Ont., Canadian General Electric Co., Ltd., LEnnox 4-6311 
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CALL YOUR LOCAL 


Manufacturers 
Warehousing 
Distributor 


Amer. Electronic 
Supply, Inc. 
Rochester 5, N. Y 
LOcust: 2-3010 


John A. Becker Co. 


Dayton, Ohio 
BAldwin: 4-1071 


Bell Electronic Corp. 


Los Angeles, Calif. 
PLeasant: 2-7191 


Busacker Equipment 
Corp. 


Houston, Texas 
JAckson: 9-4626 


C & G Electronics 
C0. 


Seattle, Wash. 
MA: 4-4355 


Copmer Electronics, 
n 


Boston 16, Mass. 
COpley: 7-4700 


= H Distributing 


Baltimore 30, Md. 
SAratoga: 7- 5100 


Durrell oe 
Waltham, Ma 
TWinbrook: 3- 5020 


Electronic Center, 


ne. 


pinncepolis, Minn. 
FE: 8-8678 


Electronic 
Expeditors, Inc. 
Milwaukee 12, Wisc. 

WOodruff: 4-8820 


ar “aaa Parts 


Albuquerque, N. M. 
AL: 6-0946 


Electronic Supply 


Melbourne, Fla. 
PArkway: 3-1441 


Electronic 
Wholesalers, Inc. 

Washington 1, D.C. 

HUdson: 3-5260 


Fortune Electronics 
Corp. 

San Francisco, Calif. 
UNderhill: 1-2434 


General Radio 
Supply Co., Inc. 


Camden, N. J. 

WaAlInut: 2-7037 

Graham agentes 
Supply 


Bae dow 4 Ind. 
MElrose: 4-8487 


Harvey Radio 
Co., Inc. 


N. Y. C. 36, N. Y. 
JUdson: 2-1500 
Hudson goa &TV 


New York, N. 
TRafalgar: S90 


ingots Electronic 
Supply 


Grand Rapids, Mich. 
CHerry: 1-5695 


lowa Radio Supply 
Co., Inc. 


Cedar Rapids, lowa 
EM: 46154 


Lafayette Radio 

Jamaica 33, N. Y. 

AXtel: 1-7000 
New York a. VY. 
_WOrth: 6- aes 
Bronx 58, N 
FOrdham: 7- 3813 
Boston 10, Mass. 
HUbbard: 2-7850 
Newark 2, N. J. 
MArket: 2- a 


Plainfield, N. 
PLainfield: 6- aris 


Elwyn W. Ley Co. 


Paramount, Calif. 
NEvada: 6-8339 


Milo Electronics 
Corp. 

New York 13, N. Y. 

BEekman: 3-2980 


Newark Electronics 
Corp. 
Ghicege 6, tl. 
STate: 2-2944 


Olive Industrial 
Electronics, Inc. 


St. Louis 30, Mo. 
VOlunteer: 3-4051 


Pace Electronic 
Supplies, Inc. 


Chicago 48, Ill. 
ROdney: 3-6300 


Phila. Electronics, 


ne. 
Philadelphia, Penna. 
LOcust: 8-7444 


Santa Monica Radio 
Parts Corp. 


Santa Monica, Calif. 
EXbrook: 3-8231 


Stack Industrial 
Electronics mg 


Binghamton, N. 
Binghamton: 3- 1337 


Radio and Electronic 
Parts Corp. 


Cleveland 15, Ohio 
UT: 1-6060 


S. Sterling Ce. 


Detroit 35, Mich. 
BRoadway: 3-2900 


Summit 

Distributors, Inc. 
Buffalo, New York 
GRant: 3100 


Swieco, Inc. 
Electronic Supply 
Div. 


Fort Worth, Texas 
ED: 2-7157 « RI: 3.2229 


Telrad Electronics 
San Diego. Calif. 
AT: 1-77 


United Radio, Inc. 
Cincinnati, Ohio 
CHerry: 1 1-6530 


R. V. Weatherford 
op ° 

Glendale, Calif. 

Victoria: 9-2471 


| Products 


SUBCARRIER OSCILLATOR 


Model 0-20 voltage controlled sub- 
carrier oscillator features data sta- 
bility for FM telemetering applications 
from —55°C to +125°C. First of a 
new series of solid state telemetering 
components using silicon semiconduc- 
tors, it is packaged in a die cast alu- 


> ee 


minum configuration that features a 
captive screw hold down and a re- 
moval device. Package measuring 
2.25 x 1.875 x 0.875 in. is smallest of 
3 packaging modules in the series of 
telemetering hardware. Adjustment 
controls for centering, deviation sen- 
sitivity, and output provided at top 
of unit. Available in standard IRIC 
channels with inputs of either 0 to 5 
v., or —2% v. to +2% v. Dorsett 
Electronics Laboratories, Inc., 119 
W. Boyd, Norman, Okla. 
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PUSH-BUTTON TIMER 


Push-Button Timer provides auto- 
matic shut-off and reset. For ac or 
de operation, Model 309 features 
0.0025 repeat accuracy; a metal-to- 
neoprene impingement clutch; one 
S.P.D.T. snap-action load contact in 
series with the motor, plus option of 
additional S.P.D.T. snap-action inde- 
pendent load contact. It can be 
mounted in 3 ways: one hole mount- 


ing with modern ring clamp; surface 
mounting with bracket; or front-of- 
panel mounting. Available in 16 stand- 
ard dial ranges from 6 sec. to 60 
hrs. Automatic Timing & Controls, 
Inc., King of Prussia, Pa. 

Circle 248 on Inquiry Card 
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HELITRIM® 1/2” SQUARE 
TRIMMING POTS...Now 
available from Helipot at the 
lowest price in history! Model 
70 with Teflon leads, $4.95 and 
down; Model 71 with pins, $5.45 
and down. 

Take your pick: Model 70 with 
leads...Model 71 with pins. 
They'll solve your trimming and 
space problems and see you 
through adverse environmental 
conditions, too! 

They should. They’re the best 
pair of square trims on today’s 
market...at this or any price! 

The reasons? 

Elementary... they offer spe- 
cial features (such as Teflon 
leads on the 70) as standard! And 
both standard models incorporate 
a unique slip clutch stop that 
positively prevents the wiper 
from going off the end of the coil 
and into dead space. (Continuous 
units are available as special.) 

The specs tell the story! Stand- 
ard resistance ranges of 10 to 
50,000 ohms... resolution from 
1.01% at 10 ohms to 0.083% at 50K 
ohms...1 watt power input at 
50°C derating to zero at 150°C! 

And all this performance is 
packed into a 1/2” square all- 
metal housing that’s sealed 
against humidity. 

Convinced? If not, there are 
more persuaders in our catalog. 
Ask for it. 


pN/He 
cp ve t int Ze 
mm 
MoD 
ro 


Beckman’ . 
Helipot 
POTS : MOTORS : METERS 


Helipot Division of 
Beckman Instruments, Inc. 
Fullerton, California 
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Products| 


LOW PASS FILTER 


Model 362A Low Pass Filters are 
reactive elements facilitating micro- 
wave measurements by suppressing 
harmonics. Measurement accuracy of 
standing wave ratio and response are 
increased since transmission is at a 
single frequency. Specs (M362A and 


N362A in order): Pass band, 10 to 
15.5 KMC-15 to 21 kKMc; Standing 
wave ratio (pass band), 1.5:1-1.5:1; 
Insertion loss (pass band), less than 
1 db-less than 1 db; Stop band, 19 
to 47 KMc-28 to 63 KMC; Rejection 
(stop band), at least 40 db-at least 
40 db; Waveguide size WR 75-WR 
51; Flange, flat cover-flat cover; 
Length, 4 15/32 in.-3 1/32 in.; 
Weight, net 9 oz.-net 5 oz. Hewlett- 
Packard Co., 1501 Page Mill Rd., 
Palo Alto, Calif. 
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DELAY LINES 


Series of compact and highly accu- 
rate delay lines allow broader band 
operation, lower attenuation, accuracy 
at higher frequencies and greater 
stability, incorporating the greatest 
amount of cable in the least possible 
space. The delay lines consist of 285 
ft. of % in., 50 ohm Foamflex cable 
in each unit. The delay time within 
each line has a tested accuracy of + 


1 mesec. Terminating ends are bent 
on a 2 in. radius. The size of each 
unit is 16 in. across (diameter) by 
6 in. in height. The Electronics Div., 
American Tube Bending Co., New 
Haven, Conn. 
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VIA TROPO SCATTER 


Demonstrated Competence in 


@ RESEARCH AND DEVELOPMENT 
@ SYSTEMS ENGINEERING 
@ MANUFACTURING 
@ INSTALLATION 


¥ ; : : P 
Sedera! Division « LABORATORIES 
DIVISIONS OF INTE RNATIONAI TELEPHONE AND re LEGRAPH CORPORATION 


Address inquiries to Dept. 501, 100 Kingsland Rd., Clifton, N. J 


ee 


Developed with extra reliability to eftec- 
tively meet exacting requirements over a 
tremendous range of application with a 
substantial saving in cost, as follows: 


1. Armature hinge pin is centerless ground 
stainless steel with over-size precision 
reamed bearing surfaces for stabilized 
adjustment and long operating life. 
Glass insulation for high di-electric 
strength and for added resistance to hu- 
midity and temperature change. 
Ruggedized, independently riveted coil 
terminals. 


Molded Nylon bobbins. 


Built-in contact wipe; contacts riveted for 


added dependability. 


Modular construction—permits changes in 
coils, contact combinations or terminal 
arrangements with minimum added cost. 


MAGNECRAFT Engineers are confident that 
the extra reliability built into the new Class 
88 Relay makes it the most suitable relay 
for thousands of uses as well as the least 
costly to use. 


Ore = 


The new Class 88 is available for AC 
to 440 volts, DC to 220 volts; with 5 
or 10 ampere contacts to 3PDT; fur- 
nished open, with plastic enclosure 
(shown below) and sealed. 


Dimensions, overall—1, x 1% x 
1134; interchangeable with many re- 


lays of similor size. 


Class 88 Relay, plug-in mounted with 
transparent plostic enclosure. 


Class 88R Power Relay. Furnished 
with 15 ampere contacts to DPDT for 
AC or DC operation. 


Write for literature or send specifications 
covering your requirements for quotation. 


MAGNECRAFT ELECTRIC CO 


3350H W. Grand Avenue, Chicago 51, III. 
Representatives in Principal Cities 
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Products 


HIGH SPEED SWITCH 


New ultra high-speed microwave 
switch consists of 3 identical switch- 
ing cells—each capable of 17 db iso- 
lation and 1.5 db insertion loss. The 
3 cells cascaded together offer con- 
servatively—40 db of isolation and 
4.8 db max. insertion loss. Similar 


~ 


characteristics may be obtained at X 
and KU band frequencies using the 
correct number of cells to give the 
necessary isolation. Featured are: 
Switching Speed, rise time, 10 musec 
max.; Decay time, 10 musec max.; 
Frequency Band, 5.4 to 5.9 KMC; Iso- 
lation, 40 db min.; Insertion Loss, 4.8 
db max.; Power Handling, 40 mw; 
Drive Power required, 150 mw; 
Length, 4 in. Kearfott Div., Micro- 
wave Products, General Precision 
Inc. 14844 Oxnard St., Van Nuys, 
Calif. 
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SEMICONDUCTOR SILICON 


High purity silicon in polycrystal- 
line rod form is above Grade I in 
quality. Rods are suitable for zone 
refining to the single crystal silicon 
used in power rectifiers, transistors, 
diodes, and other semiconductor de- 
vices. By vacuum zone refining, the 
polycrystalline rod can be converted 
to single crystal silicon having typi- 
cal resistivity greater than 1000 ohm- 
cm, minority carrier lifetime greater 
than 400 usec. Available in various 


diameters up to 1 in. and lengths to 
17% in., the rods are characterized 
by a high degree of purity and maxi- 
mum uniformity to facilitate zone re- 
fining. Dow Corning Corp., Midland, 
Mich. 
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DESIGN NOW with the new TI XD-500 series diffused gallium arsenide mesa varactor 
diodes. Obtain guaranteed high Q/high frequency performance at extremely low noise 
levels in your parametric amplifiers, harmonic generators, microwave switches, and 
sub-harmonic oscillators. 


By eliminating whisker inductance, Texas Instruments can now provide you with 
varactors having the lowest series inductance in the industry, typ 0.7 muh. Packaged 
in a double-ended beryllium oxide microwave cartridge, the XD-500 series microwave 
varactors feature matched temperature coefficients for wide operating temperature 
range. All Tl microwave varactors are tested for diode action in liquid nitrogen before 
being shipped to designers of missile/space vehicles, communications networks, 
radar sets, telemetry systems, and other microwave applications. 


Contact your nearest TI technical sales representative for complete specifications and 
price information, or your local authorized TI distributor. 
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SEMICONDUCTOR-COMPONENTS DIVISION 


INSTRUMENTS 


TEXAS 


LIMITED 


DALLAS ROAD « BEDFORD. ENGLA! 


INCORPORATED 


@ 13900 NORTH CENTRAL EXPRESSWAY - 


DALLAS. TEXAS 


FAST... 
FASTER... 


KESTER QZ RESIN-CORE SOLDER 


No solder on the market works as fast, as sure as 
Kester “44” Resin-Core Solder . . . with its instant 
fluxing action. Flux-residue is non-corrosive, non- 
conductive .. . fungus resistant too. Available in 
all alloys, core sizes and diameters. 


FOR HIGH SPEED 
PRODUCTION 
LINE SOLDERING 


WRITE today for free 78-page Technical Manual 
“SOLDER ... Its Fundamentals and Usage.” 


KESTER SOLDER COMPANY 
4210 Wrightwood Avenue, Chicago 39, Illinois 
Newark 5, New Jersey * Anaheim, California « Brantford, Ontario, Canada 
OVER 61 YEARS’ EXPERIENCE IN SOLDER AND FLUX MANUFACTURING 
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sowvE WIRE-STRIPPING PROBLEMS 
with NEW GLO-MELT \NIRE STRIPPER 


FAST, FLEXIBLE AND ECONOMICAL 
REMOVAL OF ALL PLASTIC 
INSULATED WIRE 


Wire stripping problems fade away with a 


Wassco Glo-Melt wire stripper. This new tool 

is a cool, light, highly flexible hand piece with 

a single, heavy duty Nichrome cutting ele- 

ment for long life. It can be used for on the 

job applications or for bench work with 

optional foot control. The Wassco Glo-Melt 

wire stripper gives you a cleaner, faster job e CUTS REJECTIONS 
. is perfect for hard-to-get-at places . . . 

strips insulation including Teflon, Nylon and 

fiberglass up to No. 8 insulated wire with a 

simple twist of the wrist. No sharpening or 

adjusting,—just plug in and you are ready 

instantly to do a perfect stripping job with 

speed and ease. Inquire about our 10 day 

free trial. 


e INCREASES JOB EFFICIENCY 


DIVISION American Beayty 
HEATER COMPANY ey 


MICHIGAN Vv 


ehesco) GLO-MHT 
AMERICAN ELECTRICAL 
DETROIT 2, 
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Products 


SHIFT REGISTER ELEMENTS 


Magnetic shift register elements, 
can operate at low power levels, and 
provide dense packaging of compo- 
nents. Each wafer-like element stores 
a single binary bit of information, 
and can be assembled in modules 
with up to 10 elements/in. Electrical 


design of the serial driven, gated 
transfer element permits operation 
at an information rate of 100 kc— 
a peak shift pulse power of 0.1 w. 
Shifting function is accomplished 
with a single turn on each magnetic 
core, reducing connections by 33%, 
and increasing overall reliability. 
Each has a single hole molded in the 
wafer for linking toroidal magnetic 
cores with a single drive or shift 
wire. General Elctric Co., Heavy Mil- 
itary Electronics Dept., Bldg. No. 3, 
Court St. Plant, Syracuse, N. Y. 
Circle 253 on Inquiry Card 


MULTIMETER 


Multi-function current, resistance 
and voltage meter. Current range is 
10-9 to 10 a +2% dc and +3% ac. 
Resistance range is 10 ohms to 10 
megohms center scale, 5% accuracy. 
Ac voltages can be measured from 1 
mv to 1 kv +3% over the 20 CPs to 
1 McC range, dc 1 mv to 1 kv +2%. 
A function changing mechanism 
shows only the range in use. Two 
calibrating output voltages are avail- 
able, 1 vde and 1 vac RMS: square wave 


controlled by a zener reference circuit 
to an accuracy of 1%. A 1 MC dbm 
scale is provided for audio measure- 
ments. Input impedance is 10 meg- 
ohms. Smith-Florence, Inc., 4228 23rd 
Ave. W., Seattle 99, Wash. 
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POS-E-KON”™ 


the only connectors 


designed expressly 


for 
FLAT CONDUCTOR 
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it’s not a transistor... 
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...it's the new Spectrol ultraminiature trimmer. ..the 
smallest trimming potentiometer on the market! Meas- 
uring 1/3” in diameter, weighing only 1 gram, and designed 
specifically for transistor circuits, the Spectrol Model 80 
is a remarkable breakthrough in component technology. 


Design engineers can now Shrink printed circuit packages 
in all three dimensions. The single turn adjustment is from 
the top, rather than the side. It is ideal for printed circuit 
applications. Sealed construction allows complete pack- 
‘age encapsulation. 
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THE MODEL 80 is approximately one-quarter the size of ordinary trimmers, yet it offers 
greater resolution and resettability because the resistance element is nearly twice as long. 
These trimmers meet all applicable military and commercial specifications including the 
most severe humidity cycling and immersion tests. 


AND TWO NEW MINIATURE 
POTENTIOMETERS, TOO! 


Sturdy construction provides reliable operation at a modest price. Only 
one-half inch in diameter, the new bantam weight Models 140 and 150 
rotary potentiometers are well suited to trimming, control and servo 
applications where space and environmental conditions are critical. 
Standard linearity is +1.0% with +0.5% available on special order. 
Servo mount ball bearing type units have standard linearity of +0.5%. 


Slotted shafts are standard on ali models. 


SPECIFICATIONS 


MODEL 80 


DIAMETER: 0.345” 

STANDARD RESISTANCES (ohms): 50, 100, 
200, 500, 1K, 2K, 5K, 10K 

RESISTANCE TOLERANCE: +5% 

NO. TURNS: ONE 

POWER RATING: 1 watt at 70°C 
LINEARITY: +1.0% 

NOISE: LOO@ENR per NAS-710 

SHOCK: 50 G 

VIBRATION: 30 G to 2,000 CPS 

HUMIDITY: MIL-E-5272C, Proced. | (10 
days, cycling) and MIL-STD-202A, Method 
104, Condition A (immersion in hot water) 
SALT SPRAY: MIL-STD-202A, Method 101A, 
Condition A (96 hours) 

LOAD LIFE: 1000 hours 

WEIGHT: 1 Gram 

PRICE (1-9 units): $6.00 each 


MODEL 140 


L..316/%3! 
056+ 


DIAMETER: 0.500” : 
STANDARD RESISTANCES (ohms): 50, 100, 
200, 500, 1K, 2K, 5K, 10K 

RESISTANCE TOLERANCE: +5% 

NO. TURNS: ONE 

POWER RATING: 2 watts at 70°C 
LINEARITY: +1.0% standard, +0.5% 
special (+0.5% standard on servo mount) 
NOISE: LOOQENR per NAS-710 

SHOCK: 50 G 

VIBRATION: 30 G to 2,000 CPS 

HUMIDITY: MIL-E-5272C, Proced. 1 (10 
days, cycling) 

SALT SPRAY: MIL-STD-202A, Method 101A, 
Condition A (96 hours) 

LOAD LIFE: 1000 hours 

WEIGHT: 0.1 oz. 

PRICE (1-9 units): $10.00 each 


‘ 


MODEL 150 


062 MAX.» a 


062 DIA. PIN 


DIAMETER: 0.500” 

STANDARD RESISTANCES (ohms): 20K, 50K, 
70K (50 ohms to 20K also availabie) 
RESISTANCE TOLERANCE: +5% 

NO. TURNS: ONE 

POWER RATING: 2 watts at 70°C 
LINEARITY: +1.0% standard, +0.5% 
special (+0.5% standard on servo mount) 
NOISE: LOOQENR per NAS-710 

SHOCK: 50 G 

VIBRATION: 30 G to 2,000 CPS 

HUMIDITY: MIL-E-5272C, Proced. 1 (10 
days, cycling) 

SALT SPRAY: MIL-STD-202A, Method 101A, 
Condition A (96 hours) 

LOAD LIFE: 1000 hours 

WEIGHT: 0.15 oz. 

PRICE (1-9 units): $12.00 each 


The Spectro! name, your assurance of quality. New 
Spectrol trimmers and miniature potentiometers are 
produced to the same exacting standards of quality 
and reliability engineered into the entire Spectrol 
potentiometer line...the largest selection in the in- 
dustry. 


Available now for immediate delivery. Standard 
models of Spectro! trimmers and miniature potentiom- 
eters, as well as other standard precision potentiom- 
eters, are available from your nearby Spectrol distrib- 
utor. For complete technical information, contact your 
Spectrol engineering representative or write directly 
to the factory. Please address Dept. 44 


ELECTRONICS 
CORPORATION 


1704 South Del Mar Avenue « San Gabriel, California 
Phone: ATlantic 7-976] 


Manufacturers of precision and miniature wirewound potentiometers, trimmers, solid state power supplies, servo mechanisms and other precision electronic components. 
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from first call 
to fast 
delivery... 


sets the pace in special RF connectors! 


Connecting an Eimac Klystron to RG-126/U cable calls 
for a special, low VSWR adapter. Gremar designed 
and delivered it in days...not weeks. Other examples 
of Gremar’s fast delivery of specials include strip 
transmission line to co-ax adapters, crystal adapters 
and many other special RF connectors. 


Gremar’s special delivery capabilities are based on a 
constant inventory of 500,000 assembled units of more 
than 2000 types of RF connectors and adapters... 
plus more than 4,000,000 component parts ready for 
adapting to most problem specifications. And when 
components do not exist, Gremar makes them fast. 


What is your problem? Because Gremar connectronics 2 
concentrates engineering, production and quality 
control on RF connectors and components only, your 
requirements receive the specialized 
attention that slashes design-to- 
delivery time . . . as our customers 
testify. For all the facts fast.,.on 
standards or specials... 

contact: descriptive brochure 
available on request 


GREMAR 


MANUFACTURING COMPANY, INC. 


RELIABILITY THROUGH QUALITY CONTROL 


Dept. E, Wakefield, Mass., CRystal 9-4580 
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U. S. Navy pilot, J. H. Bahiman describes reaction during simulated 
“flame out” at 15,000 ft. (L to R) Rear Adm. R. Bennett; H. Lehne 
(Sylvania); Col. H. V. Parris (Aerospace Medical Labs); and Capt. 
E. C. Callahan, Comm. Officer and Dir. of Training Cntr., (U. S. N), 
Port Washington, N. Y. 


Digital Trainer 
Simulates Flight 


A new digital flight trainer and research device 
called UDOFTT (Universal Digital Operational Flight 
Trainer, Tool) has been developed by Sylvania Electric 
Products, Inc., 730 3rd Ave., N. Y. Built under spon- 
sorship of the Air Force and Navy, it is being con- 
sidered for simulating hypersonic and orbital flight. A 
simulation of the Dyna Soar (space vehicle) is being 
considered. 

Mathematical representations of the characteristics 
of the vehicle to be simulated are transferred through 
punched cards into the computer’s magnetic core 
memories. Manipulating the controls provides new 
information to the computer which then computes the 
equations of motion and activates the instruments in 
the cockpit to correspond to the plane’s “actions”. 

UDOFTT, which operates at a rate of more than 
200,000 operations per second, is the result of intensive 
research by the Navy and Air Force to develop a 
flexible computer system with “real-time” capability— 
the ability to respond instantaneously to the com- 
mands of a student pilot within the cockpit or an 
instructor at an external control panel. 

Future uses for the system will include research in 
engineering techniques, mathematical techniques, and 
“human engineering” or psychology—such as pilot 
reaction in coping with abnormal circumstances. 


High speed digital 
electronic processing 
techniques will be 
used by UDOFTT for 
evaluation testing of 
human reactions to 
space travel. 
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Both shielded cabies have the same number of twisted pairs with 
identical AWG. But . . . the cable with exclusive Belden BELDFOIL 
is smaller in diameter. 


What does this mean to you? It means that when you specify 
BELDFOIL, you are really buying extra space—extra conduit space, 
extra raceway space, extra console and rack space. 


A new development by Belden—BELDFOIL shielding is 100% effec- 
tive. It is a major development in quiet cables. BELDFOIL eliminates 
crosstalk and is superior for stationary or limited flexing at both 
audio and radio frequencies. 


BELDFOIL shielding is a lamination 
of aluminum foil with Mylar which 
provides a high dielectric strength Ss Folded Foil 
insulation that is lighter in weight, 
requires less space, and is usually — 
lower in cost. For multiple- paired = J Aluminum Foil 
cables, with each pair separately : 
shielded, the Mylar is applied out- 3 Spek 
side with an inward folded edge.** Drain Wire 
This gives 100% isolation between 
shields and adjacent pairs. 


Mylar Tape 


Insulated Conductors 


For complete specifications, ask your Belden electronics jobber. 


enetiiens Widicesi be idle 43 power supply cords « cord sets and portable cordage « electrical 
en if r 
Reg. U.S. Pat. Off. household cords « magnet wire « lead wire * automotive wire 
**Patent applied for WIREMAKER FOR INDUSTRY and cable + aircraft wires » welding cable s 
“the SINCE 1902 


8-5.0 CHICAGO 
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PRECISION — Staiuless Steel 
Waveguide QUICK DISCONNECT 


‘LOW COST 
OFF SHELF 
DELIVERY 


K BAND 
X BAND 


For Laboratory 
or Service 
Applications 


7, 

INC. 
AIRCRAFT ARMAMENTS, inc. 
CoO CREVS VCs, MARYLAND 
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YOURS TODAY- 


A frequency standard so accurate 
that it measures time with a rate of change 
of less than one second in sixty years! 


5x10 “/DAY 


A JK-SULZER FS1100T 
currently serves as the 
basic quartz crystal 


Frequency Standard © 


employed by WWYL 


(Bureau of Standards, © 


Boulder, Colorado) to 
provide a 20kc reference 
signal having a stability 
of 1 x 10'* /Day 


Total Dimensions, Standard and Power Supply: 7/2"W x 6”H x 12'2"D. Shown mounted in 7” x 19° rack panel. 


THE JK-SULZER FS-1100T FREQUENCY STANDARD is a standard of 
frequency and time . . . born of and for the age of space. It is fully 
transistorized. A double proportional control oven houses a 1 mc precision 
quartz crystal having a Q exceeding 2 million. Each unit is built, aged, and 
calibrated at Washington, D.C., against groundwave signals of WWV. Simul- 
taneous outputs of 1.0 mc and 100 kc. A companion power supply permits 
operation from 115 volt AC plus automatic 12 hours minimum of emergency 
or portable operation from batteries. Today, you can order this 5 x 10-!°/Day 
stability, for early delivery, for a wide range of research and test ap- 
plications. Write for technical literature. 


The James Knights Company, Sandwich, Illinois 


SPECIALISTS IN FREQUENCY MANAGEMENT for space exploration programming, 
high speed navigation, and spectrum conservation in the growing communications field. 
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DUMMY LOAD 


New 11 lb. dummy dissipates 4.5 
kw ave. power and 3200 kw peak 
power without liquid cooling. For use 
with S-band radar, No. 89075 mea- 
sures 14 x 4% x 6% in. It is com- 
patible with the RG-75U waveguide, 
and can be used with any radar op- 


co 


erating from 2600 to 3950 mc to dis- 
sipate energy when the radar is not 
transmitting. Use of inert, high- 
temperature silicon carbide as the 
absorptive element minimizes water 
absorption, increases stability, and 
lengthens trouble-free life. Liquid- 
cooled versions also available. Smaller 
and lighter models of dummy loads 
for lower power were previously in- 
troduced. Airtron-Pacific, 5873 Rodeo 
Rd., Los Angeles 16, Calif. 
Circle 255 on Inquiry Card 


ACCELERATION INDICATOR 


The AI-1 Acceleration Indicator is 
a light weight direct indicating ac- 
celeration sensor. It is for use wher- 
ever a record of maximum shock or 
acceleration received is desired. Some 
uses are aircraft landing gear, shock 
testing of equipment and shipping of 
delicate instruments or other equip- 
ment. Specs: Range, 0-150 g; Accu- 
racy, 5% of full scale; Size, % in. 


diam. by 2% in. long; Weight, 0.3 oz; 
Mounting, cable clamp, fuse clip or 
bracket; Natural Frequency, 30 cps 
(Nom). Eastern Technical Associ- 
ates, Inc., Main St., North Acton, 
Mass. 

Circle 256 on Inquiry Card 
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FREEZE IT! 


R 


TYPE MC RESISTORS 


INHERENT STABILITY 
Assured in a DALOHM MC Resistor 


The freezing temperature of coils is mild by 
comparison with the temperature extremes at 
which Dalohm resistors can operate reliably. 


Stored on the shelf for months... or placed 
under continuous load ... operating in severe 
environmental, shock, vibration and humidity 


conditions ... Dalohm precision resistors retain 
their stability because it has been “firmly in- 
fixed” by Daiohm design and methods of 
manufacture. 


For all applications demanding resistors that 
meet or surpass MIL specifications, you can 
depend on Dalohm. 


DEPOSITED CARBON © MOLDED © MINIATURE ~ 
Rated at 2,1, 2, % and % watts 7 


DALOHM TYPE MC ReEsistoRS 


Made of pure crystalline carbon film 
with no binder or filler, these resistors 
offer excellent high frequency charac- 
teristics. 


A molded housing provides complete 
electrical insulation and mechanical 
protection. 


TYPICAL DERATING CURVE 


N 
‘ 


% of rated power 


2s 7s 125 175 225 
AMBIENT TEMP-DEG. CENTIGRADE 


275 


Resistance range from 1 ohm 
to 50 megohms, depending on type 


Standard tolerance = 1% 


Temperature coefficient 500 
P.P.M. maximum 


Smallest in size, ranging from 
9/64” x 13/32” to %” x 2%" 


Full load operation to 70° C., 
derating to 0 at 150° C. 


High heat dissipation 


Meet applicable paragraphs of 
MIL-R-10509B. 


Write for Bulletin R-35, with handy cross-reference file card. 


ELECTRONIC INDUSTRIES + November 1960 


SPECIAL PROBLEMS? 


You can depend on Dalohm, too, for help 
in solving any special problem in the 
realm of development, engineering, design 
and production. Chances are you can 
find the answer in our standard line of 
precision resistors (wire wound, metal 
film and deposited carbon); trimmer 
potentiometers; resistor networks; collet- 
fitting knobs; and hysteresis motors. If 
not, just outline your specific situation. 


DALE ELECTRONICS, Inc. 


FORMERLY OALE PRODUCTS. inc 


1304 28th Ave., Columbus, Nebr. 


A DIVISION OF 


INSTRUMENTS, INC. 
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The ever-increasing growth of the Electronics Industry has meant 
greater demands on Engineering talent... ontesting...R&D 
... systems ... quality control. To keep pace with the ever- 
constant need for more reliable electronic components, 
USC has added to its facilities—thus increasing, even 
more, its capacity for the design and production of 
electronic connectors of optimum dependabil- 
ity. In addition, expanded manufacturing 
areas will further insure strict adherence 
to tight “‘due dates’’. NOW, MORE 
THAN EVER, USC PROVIDES THE 
RAPID, RELIABLE ANSWER 
TO ANY COMPLEX CON- 

NECTOR PROBLEM 


U.S. COMPONENTS, INC. 1320 Zerega Ave., New York 62, N.Y. 
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ELECTRON TUBE NEWS 
...from SYLVANIA 


i. 
ebony 
5962, ~—pVA 


) iN.US 


4 
SYLVANIA | (Nie -aieee 
GOLD BRAND Lez yer 


SER! Bae IN MADE IN 


TUBES feature.” a 


e REMARKABLE 
RELIABILITY 


e EXCEPTIONAL 
STABI LITY More than a decade ago, Sylvania developed the first vacuum 


tube specifically for computer-type applications . . . the reli- 
* LO NG LIFE able 7AK7. Today, there is a large family of field-proven 
Sylvania types specifically designed for “on-off” control appli- 


FY PECTANCY cations, including eleven premium-quality Gold Brand Tube 
types. 


Sylvania Gold Brand Tubes for computer applications exhibit 
highly stable electrical characteristics even under long periods 
* x IG * 1 i. ; FQ R Mi ITY of operation at cutoff conditions — offer high uniformity of 
characteristics from tube to tube — feature long life and reli- 
ability. This is the direct result of stringent material and proc- 
ess controls to assure minimal cathode interface formation, 


low cathode sublimation, improved plate dissipation capa- 
bilities and low interelement leakage. 


SYLVANIA MEDIUM-MU TWIN TRIODES 
Absolute Maximum Ratings 


Plate DC Cathode 
Dissipation Current (mA) 
Description (Watts) (Each Section) 


7-pin, T-5¥2 miniature, relatively high zero- 0.50 9.0 
bias plate current and sharp cutoff. 


9-pin, T-62 miniature, mid-tapped heater 2.5 20 
for 6.3V or 12.6V operation. Bulb temper- 

ature capability of 120°C. Designed for 

multivibrator applications. 


7-pin, T-5¥2 miniature. Utilizes ‘‘flat” 
cathode which enables use of ‘‘flat’’ grid 
wires for exceptional accuracy in grid 
alignment. Large plate area for excellent 
heat dissipation. Max. bulb temp. rating 
is 150°C. 

9-pin, T-642 miniature, mid-tapped heater 
for 6.3V or 12.6V operation. Offers high 
zero-bias plate current and sharp cutoff 
characteristic. 


9-pin, T-642 miniature, mid-tapped heater 
for 6.3V or 12.6V operation. Especiatly 
designed for frequency-divider circuits. 


9-pin, T-642 miniature, offers high zero- 
bias plate current and sharp cutoff. High 
perveance type with gm per unit of 4600 
gwmhos. Utilizes “flat” cathode, ‘‘flat’’ grid 
wires, large plate area. Max. bulb temp. 
rating is 120°C. 


9-pin, T-6% miniature, features gm per 
unit of 10,000 wmhos. Uses ‘‘flat’’ cathode, 
‘flat’ grid design. Large plate area has 
“wings” for improved heat dissipation 
capabilities. Max. bulb temp. rating is 
160°C. Designed for cathode-follower 
applications. 


In addition to 100% tests for ac and de shorts, samples 
are life-tested for 1000 hours of “on-off” operation and 
checked at intervals of 40, 200, 500 and 750 hours. Rigid 
performance requirements are placed on such end points 
as cathode interface impedance, plate current stability, 
cutoff stability, heater-cathode leakage, interelement 
insulation, continuity, grid current. Heater cycling tests 
are performed for a minimum of 2000 cycles—one minute 
“on,” four minutes “off.” 


Ask your Sylvania Sales Engineer for full information 
about Gold Brand Tubes for “on-off,” control and other 
critical industrial-military applications. 


SYLVANIA DUAL-CONTROL* MULTIGRID TYPES 
Absolute Maximum Ratings 


Plate 
Sylvania Dissipation DC Cathode 
Type Description (Watts) Current (mA) 


GB-7AK7 8-pin, lock-in base, T-9 pentode. Features 8.5 — 
high zero-bias and sharp cutoff. Designed 
for gating or driving applications. 


GB-5915A 7-pin, T-5¥2 heptode. Designed for gated 
amplifier service. 


GB-6145 8-pin, lock-in base, T-9 pentode. Features 
gm of 9700 uwmhos. 


GB-6888 8-pin, T-9 pentode. Max. bulb temp. rat- 
ing is 130°C. Designed for pulse ampli- 
fier, core driver and coincidence circuits. 


1Separate terminals for each cathode 


*Grids #1 and #3 can be used as independent control electrodes 


NEW! SYLVANIA-7738, -7803 


. feature high electrical stability, 
high reliability in short continuous 
service under difficult 
environmental conditions. 


DESIGN MAX. RATINGS 
Continuous Class C Svc at 175 MC 7738 7803 


Plate Voltage 200 = Volts 
Plate Dissipation 3.5* Watts 
Plate Input s 5,5* Watts 
Cathode Current 30* mAdc 
Grid Current 2.5* mAdc 
Negative Grid Voltage 75 =~ Volts 
Grid Circuit Resistance 

Fixed Bias 

Cathode Bias 


0.1 Megohm 
0.5 Megohm 


*Each section 


Originally designed for service in expendable sonobuoy 
equipment dropped by aircraft, these two types are typical 
of Sylvania capabilities in the design, development and man- 
ufacture of tubes for specialized industrial-military applica- 
tions. If your design requirements demand specialized 
industrial-military type tubes, draw on the creative engineer- 
ing and production capabilities of Sylvania. Your Sylvania 
Sales Engineer is ready to work with you. 


SYLVANIA-7738. . . a miniature high-mu triode, 
7738 utilizes silver-plated pins and high grid- 
wire T. P.1. for excellent VHF performance. Lead 
inductance is optimized by the use of shielding. 
It is capable of withstanding 450g shock. 


SYLVANIA-7803 

. a miniature double-triode, it offers high gm of ; 
12,500 umhos per unit and low capacitance. 7803 
uses the Sylvania-developed, rugged strap frame 
grid—enabling use of fine grid wire, high T.P.I. 


For further information, contact the Sylvania Field Office nearest you. Or for data on specific types, write Electronic Tubes Division, 
Sylvania Electric Products Inc., Dept. K, 1100 Main Street, Buffalo 9, N.Y. 
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Subsidiary of GENERAL TELEPHONE & ELECTRONICS ees) 


you need to know 
about... 


FERRIC 
OXIDES 


MAGNETIC 
IRON 
OXIDES 


MAGNETIC 
IRON 
POWDERS 


a od 


Since final quality of your production of 
ferrites, electronic cores, and magnetic 
recording media depends on proper use 
of 3 specialized groups of magnetic 
materials . . . you'll find it mighty helpful 
to have all the latest, authoritative 
technical data describing the physical 
and chemical characteristics of each. 
This information is available to you just 
for the asking. Meanwhile, here are 
highlights of each product group. 


PURE FERRIC OXIDES—For the pro- 
duction of ferrite bodies, we manufac- 
ture a complete range of high purity 
ferric oxide powders. These are available 
in both the spheroidal and acicular 
shapes, with average particle diameters 
from 0.2 to 0.8 microns. Impurities such 
as soluble salts, silica, alumina and 
calcium are at a minimum. 


MAGNETIC IRON OXIDES—For mag- 
netic recording—audio, video, instru- 
mentation etc.—we produce a group of 
special magnetic oxides with a range of 
controlled magnetic properties. Both the 
black ferroso-ferric and brown gamma 
ferric oxides are available. 


MAGNETIC IRON POWDERS—For the 
fabrication of magnetic cores in high- 
frequency, tele-communication, and 
other magnetic applications, we make a 
series of high purity iron powders. 


If you have problems involving any of 
these materials, please let us go to work 
for you. We maintain fully equipped 
laboratories for the development of new 
and better inorganic materials. Write... 
stating your problem... to C. K. Williams 
& Co., Dept. 30, 640 N. 13th St., Easton, 
Penna. 


COLORS & PIGMENTS 


Cc. K. WILLIAMS & CO. 
EAST ST. LOUIS, ILL. + EASTON, PA. 
EMERYVILLE, CAL. 
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Products 


REFRIGERATION SYSTEM 


The U-522477 Mechanical Refrig- 
eration System consists of an alumi- 
num plate type condenser and evapo- 
rator, semi-hermetically sealed 400 
cycle compressor, blower, and associ- 
ated controls and chassis. The over- 
all envelope dimensions are 14 in. 


dia. x 10 in. long, with half the dia. 
occupied by the Mechanical Refrig- 
eration unit. Capacity is 275 w at a 
max. amb. of 149°F. System is used 
with a radar system and cools the 
Vidicon tube of a CCTV system which 
shows on a television screen, visually 
the object on a radar screen. The Me- 
chanical Refrigeration System cools 
and maintains the Vidicon tube and 
associated electronic components of 
the closed television circuit at a safe 
operating temp. United Aircraft 
Products, Inc., 1116 Bolander Ave., 
Dayton 8, Ohio. 
Circle 265 on Inquiry Card 


POWER SUPPLY 


The Model HC40-50 is rated at 0-40 
vde, 0-50 amperes continuous duty 
and is continuously variable over the 
full range. Regulation is 10 mv for 
+10% variations. Riple is less than 
2 mv RMS. Overshoot does not exceed 
1% of voltage setting and recovery is 
less than 500 usec for full current 
step changes. Output voltage does 
not rise above the selected setting 
when the line is interrupted. Auto- 
matic overload circuit cuts off supply 


when output current exceeds a preset 
point selected by variable front panel 
control. Other features: remote load 
sensing, and plug-in modules. Mid- 
Eastern Electronics, Inc., 32 Com- 
merce St., Springfield, N. J. 

Circle 266 on Inquiry Card 
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| SEMI-CONDUC 


*MODEL 1803 

TRANSISTOR PARAMETER TEST SET : 
Measures the small signal “h” para- EB 
meters and wide range of Ico. q 


*MODEL 1811 
MILLIMICROAMMETER 


Measures low level dc currents from 
less than 1 mua to 3 ma. Chopper 
Stabilized. No zero adj. 


*MODEL 1802 
RF TRANSISTOR TEST SET 


Measures Fa, Ft to 50 mc, t» Cc, and 
Cob - Direct reading. 


pe 
ond c USTOM "DESIGNED 


yTOMATIC 
MANUAL AND AU TOR TEST 


EQuipmee™ 


DYNATRAN 
electronics corporation 
178 HERRICKS ROAD 
MINEOLA, NEW YORK 


Pioneer 1-4141 
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TIME AND EMOTION STUDY 


sPEARY 


SPERRY SEMICONDUCTOR 


DIVISION 


OF 
SPERRY RAND CORPORATION 
NORWALK, CONNECTICUT 


=, 


A SOURCE OF PRIDE 


Sure it’s late and all you've had was coffee and cigarettes—but now the job is done. 


The design is a good one—the components reliable—the specs have been met—now 
it’s time to go home and relax. You feel secure knowing the components are equal 
to your design. 


We try our very best to build semiconductor devices that you can “design in” with 
confidence. Typical case in point: The Sperry IN690 and IN920 series silicon diodes 
enable a single diode to handle more current at a lower junction temperature than 
that possible with a combination of several low current diodes* - - - this reduces “multi- 
component unreliability”. - - - 17 separate tests during mechanized manufacture ensure 
reliability of product performance. You experience a good feeling doing business with 


quality manufacturers. 
*excerpt from Technical Application Bulletin #2105 


- SEMICONDUCTOR INTEGRATED NETWORKS 
(SEMINETS*), TUNNEL DIODES, MESA AND ALLOY SILICON TRANSISTORS AND DIODES. 
REGIONAL OFFICES: CHICAGO, ILLINOIS; EL SEGUNDO, CALIFORNIA; WESTWOOD, NEW JERSEY; TEWKS- 
GURY, MASSACHUSETTS; STAMFORD, CONNECTICUT; TOWSON, MARYLAND; MASSAPEQUA PARK, NEW YORK. 


*Trade Mark, Sperry Rand C ti 
Circle 133 on Inquiry Card o meta pairs chim 


Up-to-the-minute abstracts of articles appearing in 
the leading foreign electronic engineering journals 


Ll] 


ANTENNAS, PROPAGATION 


Statistical Distribution of the Degree of Fad- 
ing in Radio Relay Line Intervals, A. I. 
Kalinin. ‘Radiotek”” No. 5. 1960. 7 pp. Ex- 
pressions for integral curves are given for the 
distribution of the degree of fading in radio 
relay line intervals, according to normal laws 
for the values of the effective vertical gradient 
of the dielectric penetration in air. Limiting 
expressions for the distribution curves are also 
given. Examples are presented of integral 
curves for the degree of fading distribution. 
(U.S.S.R.) 


Transformer Distance Transmission Based on 
Two-phase Contactless Induction Potentiom- 
eters, Yu. M. Pul’er. “Avto i Tel.” July 1960. 
9 pp. Construction circuit, operation and basic 
principles of the theory of angular distance 
transmission realized with the help of con- 
tactless two-phase induction linear potentiom- 
eters are considered. (U.S.S.R.) 


The Power Gain of Multi-Tiered VHF Trans- 
mitting Aerials, P. Knight and G. D. Monteath. 
“BBC Mono.” 31 July 1960. 34 pp. (En- 
gland.) 


Some Peculiarities of Audio Wave Propagation 
Over Areas Covered with Vegetation, F. J. 
Meister. “Freq.”” June 1960. 7 pp. Results 
are reported as gained on grain fields by means 
of a rotating quasi-spherical radiator. (Ger- 
many.) 


A Directional Antenna with a Periodic Bent 
Feed, G. v. Trentini. “Freq.” July 1960. 5 pp. 
The author proposes and investigates by ex- 
periment directional antennas made of a con- 
ductor that is bent periodically in a plane 
and arranged before a reflector curtain with 
a small separation and a parallel of slightly 
inclined orientation. (Germany.) 


£6 aPe 
oa at 

CIRCUITS 
Transistors in Audio- and Carrier-Frequency 
Amplifiers, K. Lamont. “El. Tech.” Aug. 
1960. 8 pp. This paper discusses the char- 
acteristics of common-emitter transistor ampli- 
fiers in relation to the specific requirements of 
communication systems. (England.) 


Continuously Variable Bandpass in the Audio 
Range, W. Ohme. “Freq.” May 1960. 5 pp. 
It is shown, how and under which conditions 
a band-pass filter can be constructed whose 
bandwidth and lower cut-off frequency can be 
varied continuously throughout the audio range. 
(Germany.) 


Resonant Circuit Amplifier, S. John. “El. 
Rund.” Sept. 1960. 3 pp. (Germany.) 


Generation of High Voltage Pulses, K. D. 
Moser. “El. Rund.”” Sept. 1960. 5 pp. (Ger- 
many.) 


The Insertion Characteristics of Cascaded Cir- 
cuits, W. Herzog. “Nach. Z.” Sept. 1960. 4 
pp. A number n of equal four-terminal net- 
works is combined by means of bridge circuits 
to one four-terminal network. The impedance 
matrix of the resulting four-terminal network 
is determined. (Germany.) 


Calculation of Electric Circuits with Rectangu- 
lar-Hysteresis-Loop Core, V. F. Beljavskii, Yu. 
M. Shamaev. “Avto i Tel.” Aug. 1960. 10 
pp. (U.S.S.R.) 


Approximate Calculation of Transient Proc- 
esses in Thermistor Circuit, N. P. Udalov. 
“Avto i Tel.” Sept. 1960. 3 pp. (U.S.S.R.) 


Millimicrosecond Blocking Oscillator, U. P. 
Melnikoff, C. Y. Schatz. “Radiotek” 15, No. 6. 
1960. 9 pp. The basic distinction of a milli- 
microsecond blocking oscillator is that the rise 
time of the pulse is of the same order as the 
time duration of the peak. It is, therefore, no 
longer valid to assume that the fast processes 
responsible for the rising part of the pulse are 
small compared to the parameters affecting 
the rest of the pulse, and thus can be neg- 
lected. The time duration of all sections of 
the pulse depend simultaneously on all circuit 
parameters. This article analyzes the processes 
which take place in such a blocking oscillator 
and presents methods for its design and cal- 
culations. (U.S.S.R.) 


Use of Feedback to Compensate Frequency Re- 
sponse of Wide Band Amplifiers, L. B. Usti- 
nova, Z. N. Luzianina. “Radiotek” 15, No. 6. 
1960. 12 pp. In the article, the author presents 
a design procedure for frequency compensation 
of two-stage amplifiers by applying feedback 
in the system. Design parameters are ob- 
tained by manipulation of the cubic gain ex- 
pression. The parameters are analyzed for 
high and mid-frequency ranges and tabulated. 
Numerical examples are illustrated. The author 
also compares qualitatively feedback compensa- 
tion with other methods of frequency com- 
penation. (U.S.S.R.) 


Analytic and Graphic Methods for Low-Fre- 
quency Semi-Conductor Triode Amplifier De- 
sign. N. S. Nikolayenko. ‘“Radiotek” 15, No. 
7. 1960. 9 pp. A method for designing low- 
frequency semi-conductor triode amplifiers is 
presented and discussed in this article. Com- 
pared to amplifier design methods based on 
triode parameters, this method offers several 
advantages. It is characterized by attractive 
appearance, applicability to design of ampli- 
fiers operating in various manners, and good 
precision and simplicity of design. (U.S.S.R.) 


An Investigation of Transient Processes in 
Class B Amplifiers, Influenced by the Reactive 
Characteristics of the Power Supply Imped- 
ance, A. T. Balanoff. “Radiotek” 15, No. 7. 
1960. 8 pp. The reactive characteristics of the 
power supply’s impedance exert a certain in- 
fluence on the periodically repeating transient 
processes in class B amplifiers. These processes 
have been analyzed theoretically and experi- 
mentally. The results of the analyses are 
presented in this article. It is shown in what 
manner negative feedback affects the amplitude 
of non-linear distortions caused by the trans- 
ient processes. Criteria are given for the de- 
sign of the output capacitors in the filter- 
rectifier and the design of blocking capacitors 
in the self-bias circuit. (U.S.S.R.) 


ELECTRONIC INDUSTRIES + November 1960 


REGULARLY REVIEWED 


AUSTRALIA 


AWA Tech. Rev. AWA Technical Review 
Proc. AIRE. Proceedings of the Institution 
of Radio Engineers 


CANADA 


Can. Elec. Eng. Canadian Electronics Engi- 
neering 
El. & Comm. Electronics and Communications 


ENGLAND 


ATE J. ATE Journal 

BBC Mono. BBC Engineering Monographs 

Brit. C.&E. British Communications & Elec- 
tronics 
& R. Eng. Electronic & Radio Engineer 

El. Energy. Electrical Energy 

GEC J. General Electrical Co. Journal 

J. BIRE. Journal of the British Institution 
of Radio Engineers 

Proc. BIEE. Proceedings of Institution of 
Electrical Engineers 

Tech. Comm. Technical Communications 


FRANCE 


Ann. de Radio. Annales de Radioelectricite 

Bull. Fr. El Bulletin de la Societe Fran- 
caise des Electriciens 

Cab. & Trans. Cables & Transmission 

Comp. Rend. Comptes Rendus Hebdomadaires 


des Seances 
Onde. L’Onde Electrique 
Rev. Tech. Revue Technique 
Telonde. Telonde 
Toute R. Toute la Radio 
Vide. Le Vide 


GERMANY 


AEG Prog. AEG Progress 
Are. El Uber. Archiv der Elektrischen Uber- 


tragung 
El Rund. Electronische Rundschau 
Freq. Frequenz 
Hochfreq. Hochfrequenz-technik und Electro- 
akustik 
NTF. Nachrichtentechnische Fachberichte 
Nach. Z. Nachrichtentechnische Zeitschrift 
Rundfunk. Rundfunktechnische Mitteilungen 
Vak. Tech. Vakuum-Technik 


POLAND 


Arch. Auto. i Tel. Archiwum Automatyki 1 
Telemechaniki 
Prace ITR. Prace Instytutu Tele-I Radiotech- 


nieznego 
Roz. Elek. Rozprawy Electrotechnizne 


USSR 


Avto. i Tel. Avtomatika i Telemakhanika 

Radio. Radio 

Radiotek. Radiotekhnika 

Rad. i Elek. Radiotekhnika i Elektranika 

Iz. Acad. Bulletin of Academy of Sciences 
USSR. 


@ Photocopies of all foreign articles 
are available at 75 cents per page, 
remitted with order. Unless other- 
wise indicated, articles appear in 
language native to country of origin. 


@ A reprint of this section, “Interna- 
tional Electronic Sources” is avail- 
able without charge. 


Requests for the above should be sent, 
on company letterhead, to: 


Electronic Sources Editor 
ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts. 
Philadelphia 39, Pa. 


International ELECTRONIC SOURCES 


Selection of Optimum Statistical Parameters 
of a Trigger Circuit, B. N. Fayzulaev, V. IL. 
Yanushkevitch. “Radiotek” 15, No. 7. 1960. 
7 pp. This article discusses and analyzes a 
typical pentode trigger circuit. It is of primary 
interest to establish the tolerances of the 
statistical parameters for a given speed of 
operation. Also determined is the maximum 
speed of operation with given tolerances. Op- 
timum relationships of statistical parameters 
are determined and recommendations are 
offered to select tubes for the trigger. (U.S. 
S.R.) 


A Process of Frequency Determination at the 
Output of an Ideal Narrow-band Filter Dur- 
ing Phase-Frequency Modulation, L. I. Yaro- 
slavsky, B. I. Iachinson. “‘Radiotek” 15, No. 
7, 1960. 7 pp. This article’s objective is to 
study transient processes — specifically, the 
processes involved in establishing the instan- 
taneous frequency and the instantaneous ampli- 
tude at the output of a narrow-band system, 
when the input is frequency-phase modulated ; 
i.e. when its frequency and phase is changed 
by discrete jumps. Pure frequency modulations 
and pure phase modulations are analyzed as 
separate particlar cases of phase-frequency 
modulations. (U.S.S.R.) 


Synchronization Stability in an Oscillator In- 
fluenced by Modulated Oscillation, Y. I. Samoy- 
lenko. “Radiotek” 15, No. 7, 1960. 5 pp. 
Conditions are obtained for the wave phase 
stability of the oscillator, synchronized with a 
small outside signal, amplitude or frequency 
modulated. An analysis is made of the extent 
to which maximum allowable detuning depends 
on the system parameters and parameters of 
the active waves, without destroying the syn- 
chronization stability. (U.S.S.R.) 


Improvement of the Phase-Frequency Response 
of Selective Amplifiers with Feedback, at Great 
Frequency Separations, V. L. Zmudikoff. 
“Radiotek” 15, No. 8, 1960. 4 pp. At fre- 
quencies far removed from the quasiresonant 
frequency, the gain of selective amplifiers with 
frequency sensitive feedback approaches unity, 
and not zero, as is the case with resonant 
amplifiers. This results in a decreased selec- 
tivity and decreased signal to noise ratio in 
feedback amplifiers. Two methods are offered 
to remove this residual gain by adding sub- 
tractive networks. (U.S.S.R.) 


New Theory on Self-Contained Four-Pole Net- 
works and Their Application in Amplifiers with 
Distributed Gain, E. V. Zelyach. ‘“Radiotek”’ 
15, No. 8, 1960. 12 pp. New parameters are 
introduced for self-contained four-pole net- 
works. These parameters are defined as char- 
acteristic voltages and currents. A theory is 
developed for cascaded connection of matched 
self-contained four-pole networks of similar 
structure. Formulae are given to calculate 
voltages and currents at the terminals of the 
four-pole for various loads. The theory is ap- 
plied in the analysis of amplifiers with dis- 
tributed gain. Formulae are obtained for the 
amplifier gain, taking into consideration mis- 
matching of both ends of grid and plate cir- 
cuits. (U.S.S.R.) 
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COMMUNICATIONS 


A Method of Reducing the Image and Com- 
bination Interference in a Superheterodyne 
Receiver, B. N. Mityasheff. “Radiotek” 15, 
No. 7, 1960. 2 pp. A brief decription of a 
new method to eliminate image and combina- 
tion interferences produced in superheterodyne 
reception. This method permits more ad- 
vanced and perfected design of receivers. Re- 
sults of an experiment are included. (U.S.S.R.) 


Carrying Capacity of Symmetrical Channels 
with Carying Parameters in Unlimited Fre- 
quency Bands, L. M. Finek. “Radiotek” 15, 
No. 7, 1960. 8 pp. According to Shanon, the 
definition of the carrying capacity of a channel 


is the maximum amount of information which 
can be transmitted through this channel when 
coded properly and with the least possible 
error probability. In this article, the carrying 
capacity is calculated for communication chan- 
nels with varying parameters. The prescribed 
signal power relation to white noise spectral 
density is maintained. The operation takes 
place in any frequency bandwidth and the 
coding method is a discrete symmetrical type. 
(U.S.S.R.) 


Concerning Noise-Stability of Width and Time- 
Pulse Telemetering with Strong Fluctuation 
Noises, N. V. Pozin. “Avto i Tel.” Sept. 1960. 
3 pp. (U.S.S.R.) 


Ideal Complex Signal Identification System, 
L. F. Borodin. “Radiotek” 15, No. 8, 1960. 
1l pp. An identification system is considered, 
which will provide maximum probability for a 
correct reception of correction code combina- 
tions for a given receiver. It is shown that 
the use of such ideal systems and constantly 
spaced codes permits transmission through 
channels with prescribed accuracy. Error com- 
pensations is indicated using arithmetic op- 
erations. Results of a statistical experiment 
are presented for the purpose of comparing 
several reception methods with the ideal one. 
(U.S.S.R.) 


Crosstalk in Multichannel FM Communication 
Systems, Arising in Scattered UHF Propaga- 
tion, A. V. Prosin. “‘Radiotek” 15, No. 8, 
1960. 10 pp. A method is developed to calculate 
cross distortions in multichannel systems with 
FM and frequency multiplexing. The source 
of these distortions is the multi-beam scattered 
propagation of ultra short waves. Formulae are 
obtained for the determination of cross-talk. 
The dependence of cross distortions on the 
length of the conduit is established, as are 
the antenna radiation patterns and several 
other characteristics. (U.S.S.R.) 


Congestion in Automatic Telephone Exchanges, 
F. Capello. “Alta Freq.” April 1960. 8 pp. 
A sampling method is analized, intended to 
determine the overall grade of service for an 
automatic telephone central office, by means 
of test calls put through the exchange with 
predetermined frequency and distribution dur- 
ing the most busy hours. (Italy.) 


The Optimum Size of Cable Branching Ranges 
for Lecal Telephone Systems, H. Kremer. 
“Freq.” May 1960. 6 pp. The calculation of 
the optimum size of cable branching ranges 
leads to cable distribution boxes with 150 to 
250 main-cable pairs (total capacity about 400 
to 600 pairs) in the ultimate stage of expan- 
sion. (Germany.) 


A Character Reading Device for Typewritten 
Figures, W. Dietrich. “Nach. Z.” July 1960. 
4 pp. (Germany.) 


High Speed Printer for 3000 Words/Min. “E) 
Rund.” July 1960. 3 pp. (Germany.) 


Designing a Full-transistorized AM-FM Re- 
ceiver, R. Wagner. “El. Rund.” July 1960. 
5 pp. (Germany.) 


Magnacard—a Synthesis of Magnetic Tape and 
Punched Card. “El. Rund.” July 1960. 2 pp. 
(Germany.) 


The Transducer Loss of Earphone and Micro- 
phone Capsules, K. Braun. “Nach. Z.” Aug. 
1960. 6 pp. (Germany.) 


A Transistorized PPM System for 60 Channels, 
H. M. Christiansen and M. Schlichte. “Nach. 
Z.” Aug. 1960. 8 pp. (Germany.) 


The Radio Conditions in the International 
Geophysical Year, B. Beckmann and A. Ochs. 
“Nach. Z.” Sept. 1960. 5 pp. (Germany.) 


Improvement of the Frequency Stability of a 
High Frequency Oscillator Frequency Modulated 
by Means of a Cond Microph » H. Maier. 
“Nach. Z.” Sept. 1960. 5 pp. (Germany.) 


Modern Problems in the Design of Master Con- 


ELECTRONIC INDUSTRIES - 


trol Systems, L. W. Germany. “Rundfunk.” 
Aug. 1960. 8 pp. This paper surveys the 
factors governing the choice of a master con- 
trol system, and describes various methods of 
switching and program control. (Germany.) 


An Electronic Slave Clock Reading Directly 
in Seconds, Konrad Seiferth. ““Rundfunk.” Aug. 
1960. 4 pp. Various problems of studio op- 
erations make the use of direct reading clocks 
necessary. This article describes an electronic 
slave clock which displays the time by means 
of three groups of numbers 15 mm high 
(hours-minutes-seconds) which are illuminated 
and easily readable. (Germany.) 


Investigations on Some Constructional Mate- 
rials for Teleph Exch as Far as Con- 
tact Materials Containing Silver and Palladium 
Are Affected, H. Lipke and W. Clement. ‘‘Nach. 
Z.” Sept. 1960. 5 pp. (Germany.) 


The Radio VF-Telegraphy System “Funk WT,” 
a New Transistorized Telegraphy Transmission 
System with Channels of Different Bandwidth, 
Ernst A. Fuchs. “Nach. Z.” Sept. 1960. 5 pp. 
(Germany.) 


a —=- 
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Exponential Transformers with Logarithmic 
Law of Transformation, A. L. Novikov. “‘Avto 
i Tel.” July 1960. 11 pp. Exponential trans- 
formers with logarithmic law of transforma- 
tion are analyzed. (U.S.S.R.) 


Influence of Magnetization Irregularity on 
Core Static Characteristics, G. D. Kozlov. 
“Avto i Tel.” July 1960. 16 pp. (U.S.S.R.) 


Design and Calculation of Induction Clutches, 
M. S. Mirensky. “Avto i Tel.” July 1960. 11 
pp. An induction clutch which is more simple 
and more reliable than induction clutches 
described in literature before is considered. 
(U.S.8.R.) 


Contactless Magnetic Time Relay, N. M. Tish- 
chenko. “Avto i Tel.” Aug. 1960. 12 pp. 
Time relays using inertia properties of mag- 
netic amplifiers are considered. (U.S.S.R.) 


Relays with Flat Protected Contacts, G. Berg- 
strasser. “‘Nach. Z.”” Aug. 1960. 4 pp. (Ger- 
many.) 


Tantalum Capacitors with Sintered Anode and 
Solid Electrolyte, W. Mosebach. “Ei. Rund.” 
Sept. 1960. 3 pp. (Germany.) 


COMPUTERS 


Digit Device Elements of Computation Based 
on Principle of Integrating Voltage Pulses, 
E. K. Yuferova. “Avto i Tel.” Aug. 1960. 8 
pp. (U.S.S.R.) 


The Applications of Electronic Digital Com- 
puters in the Theory of Networks, H. Hart). 
“Nach. Z.” July 1960. 4 pp. (Germany.) 


The Realization of Square Law Two-Terminal 
Network Characteristics Using Canonic Cir- 
cuits without Transformers with the Aid of 
Program-controlled Computers, R. Unbehauen. 
“Nach. Z.” July 1960. 6 pp. (Germany.) 


The Application of Computers in the Chemical 
Industry, Th. Ankel. “rt.” July 1960. 7 pp. 
(Germany.) 


Shift Registers, Generating Maximum-Length 
Sequences, P. H. R. Scholefield. “El, Tech.” 
Oct. 1960. 6 pp. In this article some examples 
are given of an improved logical arrangement 
which enables certain maximum-length shift- 
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i extreme 

’ sensitivity 
10 me to 
44.000 me 


PANORAMIC'S 
SPA-4 
SPECTRUM 
ANALYZER 


MORE USEABLE SENSITIVITY 
RF SENSITIVITY* 


26.4 — 44.0 KMC 
*measured when signal and noise equal 2X noise. 
one tuning head which contains one 


~ A and two Klystron oscillators, Model 
SPA-4 offers more 


. accuracy. 
calibrated itude scales 
—40 db log, oO db linear, 10 db power. 
Two independent _ fr retell dispersion 
range je—0-70 ~ 
and 0-5 me. Nesligibie horned 
modulation mits narrow band enshyele 


of FM problems. 

Variable |.F. bandwidth from 1 ke to 80 kc. 
Push-button frequency sel » 
Synchroscope output with 40 db gain. 


International ELECTRONIC SOURCES—— 


register sequences to be generated with fewer 
circuit components than in earlier methods. 
(England.) 
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CONTROLS 


Extremum Intermittent Systems with Random 
Noises, A. A. Pervozvansky. “Avto i Tel.” July 
1960. 6 pp. Dynamics of a class of optimum 
intermittent systems is analyzed. Drift of 
extremum state and high frequency noises are 
considered as random time functions. (U.S. 
S.R.) 


Investigation of Periodic Behavior in Ex- 
tremum Relay Systems, I. S. Morosanov, “‘Avto 
i Tel.”” July 1960. 7 pp. On the basis of the 
approximate calculation of periodic behavior 
in extremum relay systems there are determined 
areas of existence of self-oscillations in such 
systems for object linear units of any kind. 
Some ways of increasing frequency of these 
systems are considered. (U.S.S.R.) 


Limited Dynamic Properties of Power Execu- 
tive Components of Servosystems, G. A. Nadza- 
fova. “Avto i Tel.” July 1960. 9 pp. The 
problem of the shortest transient process in 
electrical servosystems is considered. A dc 
electrical executive unit with independent ex- 
citation is analyzed. (U.S.S.R.) 


Dynamic Characteristics of System Jet Ampli- 
fier—Servomotor, B. D. Kosharsky. “Avto i 
Tel.” July 1960. 11 pp. Structural circuits 
and basic dynamic characteristics of a linear- 
ized system jet amplifier—servomotors in the 
case of using one-stage and two-stage amplifier 
are considered. (U.S.S.R.) 


Investigation of Servosystem with Electromag- 
netic Induction Clutch Operating with Low 
Null Current, P. F. Klubnikin. “Avto i Tel.” 
July 1960. 9 pp. (U.S.S.R.) 


Optimum-Extremal Systems of Two Kinds, L. 
N. Fitzner. “Avto i Tel.” Aug. 1960. 7 pp. 
Design of two kinds of the simplest extremal 
systems with linear units is considered. 
(U.S.S.R.) 


Operating Mode Automatic Optimization Based 
on Statistical Control Criteria, S. A. Doganov- 
skii. ‘‘Avto i Tel.” Aug. 1960. 10 pp. (U.S.- 
S.R.) 


Choice of Combined Linear Control System 
Parameters, V. Ya. Rotach. “Avto i Tel.” 
Aug. 1960. 6 pp. (U-.S.S.R.) 


A Problem of Optimum Control, I. A. Litov- 
chenko. “Avto i Tel.” Aug. 1960. 12 pp. An 
optimization problem (in a certain sense) of 
the path of pursuing a body controlled accord- 
ing to the law of proportional navigation. 
(U.S.S.R.) 
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Control of Spread Objects, V. A. Ilyin. 


Accurate measurement of small freq . 
differences. A self-contained er os- 
cillator, modulated by a calibrated ex- 
ternal generator, provides accurate dif- 
ferential marker pips as close as 10 ke. 
Tremendous flexibility and many unique advances 
of Panoramic’s compact SPA-4 make it unsur- 
passed for visually analyzing FM, AM and pulsed 
signal systems; instabilities of oscillators; noise 
spectro; detection of parasitics; studies of har- 
monic outputs; radar systems and other signal 
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detailed SPA-4 bulletin. sin 


Panoramic 


RADIO PRODUCTS. INC. 


540 So. Fulton fro. Mount Vernon, N. Y. 
OWens 9-4600 « : MT-V-NY-5229 
Cable: Panoramic, Mate Vernon, N.Y. State 
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“Avto i Tel.” Aug. 1960. 8 pp. New devices 
of high reliability for selection and remote 
control of spread objects with double-frequency 
code are considered. (U.S.S.R.) 


Compensation of Servosystems by Means of 
Discrete Computing Device, L. N. Volgin and 
L. N. Smoljar. “Avto i Tel.” Aug. 1960. 7 
pp. (U.S.S.R.) 


The Stability of Periodic Motions of Piece-Wise 
Automatic Control Systems, K. K. Belja. “Avto 
i Tel.” Aug. 1960. 7 pp. (U.S.S.R.) 


Motion of Hydraulic Servomotor in Automatic 
Control Systems with Jet Amplifier, V. J. 
Goltraf. ‘‘Avto i Tel.” Aug. 1960. 4 pp. 
(U.S.S.R.) 


Dual Control Theory, I. A. A. Feldbaum. 
“Avto i Tel.’”’ Sept. 1960. 10 pp. Some basic 
problems of the communication theory are com- 
pared with those of the automatic control 
theory. The idea of the dual control is intro- 
duced. The problem of design of an optimum, 
in statistical sense, closed-loop dual control 
system is formulated. (U.S.S.R.) 
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Parametric Ph in Simplest Continuous 
Extremal System, V. S. Baranova and A. A. 
Pervozansky. Avto i Tel.’”’ Sept. 1960. 4 pp. 
(U.S.S.R.) 


Fluctuation Effect on Extremum Relay Systems 
with Self-Oscillating Regime, I. S. Morosanov. 
“Avto i Tel.” Sept. 1960. 10 pp. (U.S.S.R.) 


Extremum Control by Means of Random Scan, 
L. A. Rastrigin. “Avto i Tel.” Sept. 1960. 8 
pp. A method of random scan applied to the 
problems of extremum control of multiparam- 
eter systems is proposed. The device realizing 
the method is described. (U.S.S.R.) 


Stability of Control System with Two Non- 
linear Elements, Chun Jen-Vey. ‘‘Avto i Tel.” 
Sept. 1960. 7 pp. (U.S.S.R.) 


Precise Determination of Periodic Regimes in 
Piece-Wise Automatic Control Systems, E. N. 
Rozenwasser. “Avto i Tel.”’ Sept. 1960. 14 
pp. (U.S.S.R.) 


Theory of Two-Channel Servosystems with Re- 
lay Element in AC Circuit, A. A. Krasovsky. 
“Avto i Tel.” Sept. 1960. 13 pp. (U.S.S.R.) 


Investigation of Some Matrix Decoders with 
Relay Output, T. P. Belaya. ‘“‘Avto i Tel.” 
Sept. 1960. 9 pp. (U.S.S.R.) 


Theory and Technique in Register Control, K. 
Anke and C. Kessler. “rt.” July 1960. 6 pp. 
The register stability of today’s multicolor 
rotary printing presses is usually supervised 
by feedback control. The theory of this type 
of control and its practice are investigated, 
comparing a discontinuous, on-off controller 
with a proportional and lead type controller. 
(Germany.) 


Methods for the Analytical Treatment of Im- 
pulse-Regulated Control Systems, J. Piesch. 
“rt.” July 1960. 7 pp. (Germany.) 


GENERAL 


Explorations of the Ionosphere During the 
International Geophysical Year Using the 
Method of Vertical Sounding, N. M. Boyen- 
kova. “Radiotek,” 15, No. 4, 1960. 3 pp. 
This article deals with the vertical probing 
of the ionosphere, performed as part of the 
general world effect during the Geophysical 
Year. With the help of an oscilloscope, hav- 
ing a very long screen persistence, it was pos- 
sible to obtain panoramic images of fre- 
quency response as a function of altitude by 
sweeping the whole frequency spectrum at a 
high rate. Typical graphs are also included 
and the frequency of data taking described 
and explained. (U.S.S.R.) 


A Survey of Electronic Quantum Devices, 
M. A. Eingorn. “Radiotek,” 15, No. 5, 1960. 
8 pp. The effort of the author in this ar- 
ticle is directed to classify electronic quan- 
tum devices according to their operational 
principles and basic characteristics into three 
major groups. Some applications of such 
devices are discussed with the help of a num- 
ber of block diagrams. (U.S.S.R.) 


Cosine—Cube Pulses, M. C. Gurevitch. ‘“Ra- 
diotek,” 15, No. 5, 1960. 4 pp. The author 
analyzes pulses formed according to the third 
power of the cosine, which he calls “Cosine- 
cube pulses.” He shows that these pulses 
have a shorter settling time and that radia- 
tions outside the band fade away faster with 
increasing frequency as compared with sec- 
ond cosine pulses. (U.S.S.R.) 


Tendencies in the Development of Modern 
Operational Calculus, F. H. Lange. ‘“Hoch- 
freq.”” April 1960. 8 pp. The analysis of 
linear networks is treated using four dif- 
ferent operational methods. All four are 
discussed and their usage is indicated. The 
first two methods, the regular Laplace trans- 
formation and a modified Laplace transforma- 
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Our instruments, 40 to 30,000 cycles, are used extensively by 
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PRECISION FREQUENCY STANDARDS | 


TYPE 2003 


| Size 14%" dia. x 444” H. Wght. 8 oz. 
Frequencies: 200 to 4000 cycles 
Accuracies:— 


Type 2003 (+.02% at —65° to 85°C) 
Type R2003 (+.002% at 15° to 35°C) 
Type W2003 (+.005% at —65° to 85°C) 


Double triode and 5 pigtail parts required. 
Input, Tube heater voltage and B voltage 
Output, approx. 5V into 200,000 ohms 


TYPE 2005A 
Size 8” x 8" x 7%” High 
Weight, 14 lbs. 
Frequencies: 
50 to 400 cycles (Specify) 


Accuracy: 
+.001% from 20° to 30°C 


Output, 10 Watts at 115V 
Input, 115V. (50 to 400 cy.) 


TYPE 2007-6 


TRANSISTORIZED, Silicon Type 

Size 14%" dia. x 3%” H. Wght. 7 ozs. 
Frequencies: 360 to 1000 cycles 
Accuracies: 

2007-6 (+ .02% at —50° to + 85°C 
R2007-6 (+.002% at +15° to + 35°C 
W2007-6 (+.005% at —65° to + 85°C 

Input: 10 to 30 Volts, D. C., at 6 ma. 
Output: Multitap, 75 to 100,000 ohms 


TYPE 2121A 
Size 
8%” x 19” panel 
Weight, 25 lbs. 


Output: 115V 
60 cycles, 10 Watt 


Accuracy 
+ sea %50° to 30°C 


Inp 
11BV "(50 to 400 cy.) 
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Size 3%" x 4%" x 6” H., Wght. 26 oz. 
Frequencies: 200 to 3000 cycles 


Accuracy: +.001% at 20° to 30°C 
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Input: Heater voltage, 6.3 - 12-28 


B voltage, 100 to 300 V., at 5 to 10 ma. 


TYPE 2111C 

Size, with cover 

10° 217° « 9 Hi. 
Panel model 

10” « 19" « 8%" H 

Weight, 25 lbs. 
Frequencies: 50 to 1000 cy. 
Accuracy: 
(+.002% at 15° to 35°C) 
Output: 115V, 75W. 
Input: 115V, 50 to 75 cy. 


ACCESSORY UNITS FOR 2001-2 
L—For low frequencies 
multi-vibrator type, 40-200 cy. 


D—For low frequencies 
counter type, 40-200 cy. 


H—For high freqs, up to 30 KC. 
M—Power Amplifier, 2W output. 
P—Power supply. 
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Sources 


tion (Carson-Laplace) are function trans- 
formations. The third and fourth methods 
are based on function algebra, one starting 
with the Duhamel integral and the other with 
the convolution integral. The novelty of the 
third and fourth ones is the direct applica- 
tion of the time function itself. (Germany.) 


The Entropy of Typewritten Texts, G. A. 
Kayser. “Nach. Z.” May 1960. 6 pp. For 
various typewritten texts the distribution of 
groups of linear and heterogenous surface 
Q MEASUREMENTS? elements up to a length of n = 6 surface 

2 = elements is determined by means of an evalua- 


1Kcto 300 Mc? a tion device and the entropy of the n-th order 


is calculated. (Germany.) 


New Discoveries on Biotic Effect by RF, H. 
Hubner. “El. Rund.” June 1960. 2 pp. The 
author discusses the interesting possibilities 
resulting from the lately discovered effects. 
(Germany.) 


The Syncardon, R. Marin. “El. & Auto.” 
May 1960. 8 pp. Blood circulation troubles 
are only too frequent nowadays. They are 
now amendable to treatment through the use 
of an original new device the Syncardon. 
Its function is to help blood circulation in 
ease of deficiency in the operation of blood 
vessels. It uses a combination of electronic 
and pneumatic techniques. (France.) 


A new Method for Automation, P. Lemenier. 
“El. & Auto.” May 1960. 3 pp. A new 
method consists in confining the wiring in- 
side depressed areas, previously produced 
while molding the insulating support itself. 
j A purely chemical dip method is used to pro- 

. : . . : ’ . - duce a rugged nickel-chromium metallization. 
111 CEDAR LANE e ENGLEWOOD, NE JERSEY (France.) 
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Review and Forecast of Tellurium and Thermo- 


electricity Research in Canada, S. R. Mester. 
“El. & Comm.” July 1960. 3 pp. Recent 
research into thermoelectric alloys has pro- 
vided many significant electronic applications. 
tit 


(Canada.) 


Masers or Parametric Amplifiers?, D. C. 
Laine. “El. Tech.” May 1960. 12 pp. This 
paper surveys two important recent develop- 
ments in low-noise microwave amplification— 
the maser and the parametric amplifier. A 
brief discussion of the principles of operation 
is followed by a brief outline of the various 
types of amplifier in each of these two groups. 
(England.) 


The New Electronics, Low Temperatures—1. 
“El. Tech.” June 1960. 3 pp (England.) 


The New Electronics, Low Temperatures—2. 
“El. Tech.” July 1960. 5 pp. (England.) 


Unitized Nucleonic Equipment, D. R. Trot- 
man. “Brit. C&E.”” June 1960. 5 pp. This 
paper describes the circuitry and application 
of a new form of pulse counting equipment, 
built on a standard chassis frame, and em- 
" : ploying distributed power supplies for each 
Here are the advantages you can ex- Here are the finest facilities available unit by means of a control shelf. The basic 
pect when you specify Mipwest FoaM— anywhere with the newest techniques in | chassis mechanics and system were developed 
° A by A.E.R.E., Harwell. (England.) 
© ALL TYPES OF Polyether or the production of polyurethane foam. 
Polyester FOAMS 600’ production line customized to your Determination of Maximum Error of Binary 
: 5 specifications is at your command. We can Multiplier, Yan Si-Zen. “Avto i Tel.” July 
® Quality with economy guarantee your needs on your delivery 1960. 8 pp. Digital integrator based on a 
—— binary multiplier is considered. (U.S.S.R.) 
date to eliminate your storage costs and to 
© Controlled cellular structure eliminate costly rejects and obsoletes. We Estimate of Mean-Square Deviation from 


@ Uniform proposity and compression have the automation, you push the button. known Trajectory, E. A. Barbashin. “Avto i 
Tel.” July 1960. 10 pp. New methods of 
@ COMPLETE DESIGN SERVICE AVAILABLE NO ORDER TOO SMALL OR TOO LARGE estimating the mean-square deviation from the 


known trajectory are given. (U.S.S.R.) 


© Customized service 


Representatives —we still have some choice territories available. If you would like to 
represent the finest plastic foam producer in the United States, contact us immediately. Choice of Optimum Number of Pole Pairs and 
Main Dimensions of Slide Electromagnetic 
Clutches with Massive Steel Anchor, A. D. 


MIDWEST FOAM PRODUCTS COMPANY | 'a."°"="%" f= 


1632 Chicago Avenue, Evanston, Illinois « DAvis 8-6905 The Indefinite Integral Energy Spectrum of a 


* et Stationary Random Process, B. R. Levin. 
Factory—North Chicago, Mlinois “Radiotek” 15, No. 6, 1960. 3 pp. Certain 
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NEW RELIABILITY 
IN COMPUTER LOGIC CIRCUITRY 


WITH FAIRCHILD CONTROLLED LIFETIME TRANSISTORS AND DIODES 


These Fairchild transistors and diodes permit the design of simple, reliable computer logic circuitry through elimi- 
nation of circuit clamps and speed-up capacitors. Also, transistor power dissipation is reduced. Even in this simple 
circuit, these Fairchild diodes and transistors — because of their controlled lifetime characteristics — permit switch- 
ing speeds of 40 musecond delays per logic function. The transistors have low controlled storage time under severe 
overdrive conditions. The diodes have fast decay time at very low reverse current conditions. Stability over the full 
silicon temperature range of —55° C to +125° C provides high fan-out and very high fan-in capability. 


SIMPLE SATURATED NOR LOGIC CIRCUIT USING FAIRCHILD 2N706 TRANSISTOR AND FD1O0 ULTRA FAST SWITCHING DIODES GIVES HIGH SWITCHING SPEEDS AND RELIABLE PERFORMANCE 
+10.0V O—¢ + 


PRF — 5 KC 
PW = 10 usec 


JL 


FAN OUT = 6 


a a 
HP 212A 5 Transistor Delay 


PULSE 


GEN Typical Propagation Delay tpd= 40 nsec @ 25°C t pqaremains unchanged when 


60 nsec @ 125°C all nodes fully loaded 


RATINGS AND CHARACTERISTICS (25°C)—2N706 NPN DIFFUSED SILICON TRANSISTOR SPECIFICATIONS — FAIRCHILD FD100— 25°C Except As Noted 
[SYMBOL CHARACTERISTICS RATING MIN. TYP. MAX. TEST CONDITIONS 


Mi) wn bese 25 v SYMBOL CHARACTERISTICS MIN. = MAX. CONDITIONS 


Vepo Emitter to base 3¥ a 
voltage Breakdown Voltage 75 @lp—5uA 
Total dissipation, 150 mw 


. .7 
-~4 gg us, | Reverse Current 100 #A @ Vp = 50v, 25°C 


NFE D.C. pulse current : Forward Voltage Drop lv @ ip = 10mA 
gain | : 
Vee (sat) Base saturation Capacitance 2 wat @Vgp=- Ov 
voltage Reverse Recovery Time 4 mus @ |¢— |, = 10ma 
Voce (sat) Collector saturation ’ To lr — lma 
voltage , 
hfe Smali signal current 4 Maximum Power Dissipation 250 mw. 
gain at f — 100 mc 
Cob Collector capacitance 3.5 pf 6 pf 
(1.40ke) vs as? 


Temp. Range Operating —65°C to 175°C 
Storage —65°C to 200°C 


Write for full information on this circuit and complete specifications on the transistor and diode. 


A wholly owned subsidiary IRG # {LID 
of Fairchild Camera and Instrument Corporation 


SEMICONDUCTOR CORPORATION 
vf 


545 WHISMAN RD. * MOUNTAIN VIEW, CALIF. * YORKSHIRE 8-8161 
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aligned 
printing 
impressions 


every time! 


Acid-Resistant 
Stamps. 


characters are 
locked_into 


wooden pegs 


...can’t come off! 


Made only by Krengel Mfg. 
Co., Inc., Perma-Grip Peg Stamps 
with Deep-Kut dies 
give you clear, clean, 
sharp markings every time. 
Each set of peg stamps 
contains all the letters in 
the alphabet plus all the 
numbers 0 to 9. 


1/16 ABC123 


3/32  ABC123 
1/8 ABC123 
5/32 ABC123 


3/16 ABC12 
1/4 ABC 


Complete set 
of alphabet and $ 95 
figures in any of = 


the 6 sizes shown. 


KRENGEL 


MANUFACTURING CO., iNC. 


Fult w York _ Y 


J 4 
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International ELECTRONIC SOURCES— 


quencies are modulated by a random process- 
noise. In the analyses of the energy spectra 
of such modulated frequencies theories behind 
stationary random processes are often used. 
In this article, expressions are derived for the 
instantaneous spectrum of the indefinite in- 
tegral of a stationary random process. It is 
shown that a very widely used energy spectrum 
integral formula is obtained by averaging these 
expression with time. (U.S.S.R.) 


“Jumps” in Electronic Circuits, S. A. Dobrov. 
“Radiotek 15, No. 7, 1960. 8 pp. A method 
is developed to determine the originating time 
of voltage and current jumps (steps) in cir- 
cuits containing non-linear two-and-three- 
terminal networks. It is shown that to obtain 
the solution to the problem, it is not necessary 
to write the complete differential equation for 
the circuit in question. It is sufficient to know 
certain of its parameters. In conclusion, sev- 
eral examples are given for circuits, widely 
used in radio systems. (U.8.8.R.) 


INDUSTRIAL ELECTRONICS 


Transidyn Control Systems for Rolling Mills, 
D. Strole and H. Vogl. “rt.” June 1960. 8 
pp. An introduction into the problems typi- 
eal for rolling mills is followed by an ex- 
ample demonstrating the Transidyn control 
method and, furthermore by a discussion of 
the essential Transidyn networks for rolling 
mill drives. (Germany.) 


Improving the Final Vacuum in a Diffusion 
Pump, P. Opitz and F. Schneider. “Vak. 
Tech.” May 1960. 1 p. (Germany.) 


Control of Some Continuous Industrial Proc- 
esses by Means of Minimum Change of Con- 
trolled Inputs, I. A. Burovoj and S. V. Emel- 
yanov. “Avto i Tel.” Aug. 1960. 9 pp. 


(U.S.S.R.) 
us 


MATERIALS 


Novel Glass Type Material in Electronics, W. 
Hennig. “El. Rund.” June 1960. 2 pp. 
Fotoform is a novel type of a glass, the 
structure and properties of which can be 
varied by ultra-violet or thermal irradiation. 
(Germany.) 


Magnetostrictive Ferrites and Their Applica- 
tions, Z. Kaczkowski and A. Smolinski. ‘Roz. 
Elek.” Vol. 6, No. 1-2. 29 pp. Principal 
definitions for the magnitudes determining 
magneto-strictive properties of the material 
are given. (Poland.) 


Segregation and Distribution of Impurities in 
the Preparation of Germanium and Silicon, 
J. Goorissen. “Phil. Tech.” No. 7, 1960. 11 
pp. Silicon and germanium are purified by 
zone melting. Uniform distribution can be 
achieved by two new processes, whereby as 
much impurity is added from outside to the 
zone per second as leaves it via the solid- 
liquid interface to enter the growing crystal. 
(Netherlands, in English.) 


The Effect of Shearing on the Initial Permea- 
bility of Cores with Interlaced Laminations, 
R. Brenner and F. Pfeider. ‘‘Freq.”” May 
1960. 15 pp. (Germany.) 


Curves of the Complex Permeability of Thin 
Strips, R. Boll. “Freq.” July 1960. 12 pp. 
The paper begins with a survey of the locus 
curves of the complex permeability as expected 
with classical eddy currents, inhomogeneity of 
the permeability over the cross-sectional area 
of the lamination, and consideration of the 
magnetic domain structure. Also considered 
are the locus curves with relaxations and 
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those calculated from the motional equation 
of the Bloch wall. (Germany.) 


Piezomagnetic Ferrites, Applications in Filters 
and Ultrasonics, C. M. van der Buret. “El. 
Tech.” Sept. 1960. 12 pp. (England.) 


MEASURE & TESTING 


Comparative Evaluation of Parallel and 
Series Methods of Frequency Division, Y. H. 
Bakaev, P. I. Kuznetzov. “Radiotek,” 15, 
No. 4, 1960, 8 pp. The authors evaluate by 
direct comparison the two methods of fre- 
quency division; namely, the series and the 
parallel methods. They analyze the effects on 
both systems by smooth noise and also by 
noise with high occasional peaks and tabulate 
the results for each method. They show the 
probability of division for each method and 
their combinations. Finally, on the basis of 
their combination, they draw conclusions on 
the merits of the two methods. (U.S.S.R.) 


Linear Distortion During Continuous Wave 
Sampling, V. A. Vol. ‘“Radiotek,” 15, No. 4, 
1960. 6 pp. The author analyzes distortion 
in sampling systems arising from the varia- 
tion in the converter transconductance and 
from the fact that the sampling pulses are 
not of infinitely small duration. It is shown 
that, if during the sampling period the varia- 
tion of conversion transconductance is asym- 
metrical, the output voltage depends not only 
on the frequency corresponding to the output 
signal component, but also on its phase. Con- 
sequently, the distortion can be regarded as 
phase-frequency distortion in the first ap- 
proximation only. (U.S.S.R.) 


Development of Simple Test Equipment to 
Produce and Measure Mechanical Impact, Th. 
Kuegler. “Freq.”” July 1960. 5 pp. Modern 
electron tubes are expected to be immune to 
mechanical impact and vibration. The paper 
describes the formation and propagation of 
mechanical impact in electronic apparatus and 
derives herefrom demands for the generation 
of artificial impact, making a comparison with 
the properties of known impact machines many 
of which are relatively complicated and ex- 
pensive. (Germany.) 


Analysis of Harmonic Frequency Dividers, I. 
H. Rizkin. “Radiotek” 15, No. 8, 1960. 9 pp. 
It is shown that in several cases the analysis 
of harmonic frequency dividers, described by 
differential equations higher in order than 
two, can be reduced to an analysis of a cer- 
tain equivalent divider whose differential 
equation is but of the second order. A method 
is shown to design an equivalent system for 
two general-type circuits. Formulae are given 
to determine the amplitude and the phase of 
the divided frequency wave for two types of 
dividers, as expressed in the equivalent system 
parameters. (U.S.S.R.) 


Analysis of Noises in Power Lines of 0,4/6 
KV, L. B. Venchkovskii. “Avto i Tel.” Aug. 
1960. 9 pp. The results of analysis of noises 
in the power line of the oil lease of 0,4/6 kv 
in the range from 150 ¢ to 100 ke are given. 
(U.S.S.R.) 


Spectrum Analysis of the Amplitude-Phase 
Modulations, L. E. Klyagin. ‘“‘Radiotek’’ 15, 
No. 8, 1960. 7 pp. Exact design formulae are 
obtained permitting evaluation of spectra which 
are produced in amplitude-phase modulated 
transmitters built according to R. L. Kahn’s 
design. The impossibility to obtain oscillations 
with optimally an amplitude-phase modulation 
is shown. The second side band can be sup- 
pressed only partially. In this respect, the 
circuit has no advantages over the well-known 
circuit with quadrature modulation. (U.S.S.R.) 


A Leak Detector with a Cold Cathode Ioniza- 
tion M ter, G. Zi ister. “‘Vak. Tech.” 
May 1960. 4 pp. Sensitivity measurements of 
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NEW 25-AMP DAP TRANSISTORS 
SWITCH IN MICROSECONDS 


High Current-Fast Switching-High Voltage 
—give engineers wider design latitude 


The new 25-amp germanium PNP 
Bendix® Diffused Alloy Power DAP® 
transistor line—with its microsecond- 
fast, higher-current switching (typi- 
cally 5 usec at 25 amperes)—frees 
engineers from the design restrictions 
set up by ordinary germanium alloy 
transistors. Only Bendix offers such a 
high-current, high-speed DAP tran- 
sistor line. 


But high current is by no means the 
whole story. Bendix DAP transistors 
make possible increased circuit stability 


over a wider range of temperatures— 
from —60°C to +110°C. They are also 


rated at higher collector-to-emitter 
breakdown voltages, while providing 
lower input resistance, controlled 
current gain, and lower saturation 
voltages. In short, here is a special 
high-frequency, high-voltage line that 
opens the door to many new design 
ideas and applications. 


For details on our complete line of 
power transistors, power rectifiers, and 
driver and MIL-type transistors, write 
on your letterhead for your BENDIX 
SEMICONDUCTOR CATALOG. 
ATTENTION ENGINEERS: Write 
our Employment Manager for infor- 
mation about challenging opportu- 
nities we offer in semiconductors. 


POWER DERATING CURVE FOR DAP TRANSISTORS 


2N1651, 2N1652, 2N1653 
we 
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Junction-To-Case 


em 


™~ 0.8° C/W Mok eee 
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|___ At zero collector dissipation 


the junction temperature is equal 


| to the mounting bose temperoture. 
j 
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MAXIMUM COLLECTOR DISSIPATION, WATTS 


Rao 


° 


20 30 40 50 60 70 
TEMPERATURE, °C 


TYPICAL COLLECTOR SATURATION CHARACTERISTICS AT 25°C 
2N1651 2N1652 2N1653 


1, = 250mAdc 
i 


I, = 150mAdc 


le COLLECTOR CURRENT IN Adc 


| 
I, = 100mAdc 
T 


| 
I, = SOmAdc 


0.2 0.3 0.4 0.5 0.6 07 
Vce COLLECTOR-EMITTER VOLTAGE IN Vde 


ABSOLUTE MAXIMUM RATINGS 


TYPE Vee Veb 


T Storage 
NUMBERS Vde Vde %& 


% 
bated 


2N1651 —60 -60 
2N1652 -100 -100 
2N1653 —120 -120 


—60 to +110 


110 


Ideal for such applications as: ULTRASONICS + HORIZONTAL OUTPUT 
AMPLIFIERS FOR TV OR CATHODE RAY TUBES - POWER CONVERTERS - 
HIGH CURRENT AC SWITCHING + CORE DRIVERS - Hi-Fi 


SEMICONDUCTOR PRODUCTS 


Red Bank Division 


HOLMDEL, NEW JERSEY 


by 


Main Office: South Street, Holmdel, N. J.—Phone: SHadyside 7-5400 TWX Holmdel NJ 1388 © Midwest Office: 2N565 York Road, Elmhurst, Ill._— 
Phone: BRowning 9-5050 TWX Elmhurst Ill 393 © New England Office: 4 Lloyd Road, Tewksbury, Mass.—Phone: ULysses 1-7495 © West Coast Office: 117 E, Providencia Avenue, 
Burbank, Calif.—Phone: Victoria 9-3961 TWX BRB 9808 © Bendix International: 205 East 42nd Street, New York 17, N. Y.—Phone: MUrrayhill 3-1100 TWX NY 1-4800 
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DESIGN 
TO PRODUCTION 


Jettron is fully-equipped to design 
and manufacture your precision 
electronic components including 
connectors, sockets and cable 
assemblies. Call or write Jettron 
for quotations on “specials” for 
all commercial and military 
applications. 


CD-7140 — Printboard 
Song Socket for 

R.C. Micromodule. 
Measures only .400 
maximum square by 
094 high. 


than 50,000 megohms. 
Employs silver plated 
beryllium copper con- 


tacts and DIALL FS-5 | 


insulating material. 


CAT. 8550—Ultra High 
Frequency Socket for 
the G.E. 99 


Triode is sold in kit | 
form containing all | 


the necessary parts 
for mounting by the 
customer on a chassis 
barrier. It provides 
excellent isolation of 
the input from the 
output. 


CAT. 8715—Ultra-High 
Temperature Socket 
for G.E. 7296 Triode 
can be soldered to 
printboard or mounted 
above or below a 
chassis. High Alumina 
insulating material; 
contacts gold plated 
inconel-X. For continu- 
Ous operation at 
1000° F (538° C) 


JETTRON 
PRODUCTS - INC 


56 Route 10, Hanover, New Jersey 
Telephones: TUcker 7-0571-0572 


Sales Engineers in Principal Cities 
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International ELECTRONIC SOURCES—— 


a leak detector working together with a cold 
eathode gauge are reported. As the leak de- 
tector responds only to changes of pressure, 
the sensitivity has to be defined in a different 
way from other leak detectors. (Germany.) 


RADAR, NAVIGATION 


Certain Aspects in Bearing Determination of 
Interfering Waves, Y. A. Yeruchimovitch. 
“Radiotek” 15, No. 6, 1960. 5 pp. In this 
article processes are analyzed of finding direc- 
tions of two interfering radio waves using 
amplitude sensitive direction finders with di- 
rect reading. Laws, governing the elliptic 
form and errors of bearings, are established, 
as well as their relationship with other 
parameters of the incident waves. Attention 
is called upon the important function of the 
lateral inclination of waves from the circle of 
their propagation along the earth’s surface. 
The following phenomena are _ explained: 
“parallelogramming,” “wandering bearings”’’ 
and “circular reception.” A number of prac- 
tical recommendations are also given. (U.S.- 
S.R.) 


Accuracy of Parameter Measurements in a 
Radar System Used for Observations of 
Meteorites, E. I. Fialko. ‘“‘Radiotek 15, No. 
6, 1960. 3 pp. Unstable radar parameters are 
known to distort the meteorite count as a 
function of time. The important problem is to 
establish the accuracy with which the param- 
eter stability must be maintained and measured, 
It is often assumed that the mean rate per 
hour of meteorite echos is affected very little 
by such radar parameters as the transmitter 
power, threshold signal power, etc. However, 
in this article, the author shows that these 


assumptions are false, by establishing the ex- 
tent to which various parameters do effect the 
meteorite count by radar. (U.S.S.R.) 


Influence of the Distance Between the Magne- 
tron and the Discharger on the Characteristics 
and Losses of a Balanced Duplexer, B. E. 
Rubinstein. “Radiotek” 15, No. 7, 1960. 5 pp. 
In contemporary radar technology, two types 
of duplexers are basically used which permit 
reception and transmission using the same 
antenna: branched duplexers and balanced 
duplexers. The aim of this article is to 
analyze the operation of a balanced duplexer. 
In this analysis, the characteristics are ana- 
lyzed of each of the dischargers of which the 
doubled ATR consists. (U.S.S.R.) 


Helices as Relay Lines, G. Piefke. 
Aug. 1960. 5 pp. (Germany.) 


A 


SEMICONDUCTORS 


“Nach. Z.” 


Design of a Semiconductor Relay, C. V. Kuli- 
kov. “Radiotek,” 15, No. 4, 1960. 8 pp. 
This article describes the design of semicon- 
ductor relays, consisting of transistors, diodes, 
and thermistors. Such relays have great ad- 
vantages of compactness, ruggedness in vibra- 
tion and shock environments, very high 
switching speeds, absence of mechanical con- 
tacts and high-power switching abilities. 
Methods for temperature compensation of 
such cascaded relays are presented. Methods 
are also given, based on an introduced con- 
cept of a “self-contained three-pole,” to calcu- 
late the threshold levels of response, which 
characterize the insensitive zones and the 
hysteresis loop. Performance data and re- 
sults of a typical relay are _ included. 
(U.8S.S.R.) 
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TODAY, MORE THAN EVER, THE DAVEN 


ROURY SWIVGH 
INRESSROR 
IMMEDIATE 

OFF-THE-SHELF 
DELIVERY... 


DAVEN! 


Standard switches, adjustable stop switches, 
ceramic switches, subminiature Series G 
. available for immediate delivery 
from Daven or your local Daven Distributor. 
This solves your problem of obtaining Daven 
precision rotary tap switches overnight...in 
breadboard, prototype or production quantities. 
Write today for complete listings and tech- 


THE DAVENWN company 


i SWITCHES 


Livingston, New Jersey 


STANDS FOR DEPENDABILITY 
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Available now for reliable, 
high-speed switching! 


SYLVANIA 
2N705 
ON7IO 
ONZII # 
MESA 
TRANSISTORS 


if} 


ACTUAL 
SIZE 


New, PNP diffused-base germanium units... de- 
signed, produced and controlled specifically for relia- 
ble performance in high-speed switching service. 


As with all ‘Sylvania computer-type semiconductor 
devices, rigid quality controls are applied to the 
manufacturing processes and materials for Mesa 
Transistors. These assure exceptionally high perform- 
ance, electrical uniformity and long life. Tests that 
simulate extreme environments give maximum assur- 
ance of reliability. 


Sylvania Mesa Transistors are available through your 
Sylvania Field Office or your local Sylvania franchised 
Semiconductor Distributor. For technical data, write 
Semiconductor Division, Sylvania Electric Products 
Inc., Dept. 1911, Woburn, Mass. 


2N705 GAIN BANDWIDTH PRODUCT vs. 
COLLECTOR-EMITTER VOLTAGE and COLLECTOR CURRENT 


min 


“ 
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\ 


va 


\ 
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e 


Veq COLLECTOR-EMITTER VOLTAGE (volts) 
> >. 


siemens 


_ 


-10 -1$ 
lc — COLLECTOR CURRENT (ma) 


20 


Note: The product of high frequency beta times the frequency of 
measurement gives the frequency fy at which beta is unity. 


2N705 
30-MC NON-SATURATING FLIP-FLOP 


9100 


ELECTRICAL CHARACTERISTICS AT 25°C 


2N705 2N710 


Tye * Tye 


Ves 
4 mA, 1. = —10 mA 


ta? 
1, = “1.0 mA, V.. = —3.5V 
V4 (of) = 0.5V, R. = 3000 


tgp = 71.0 mA, Vee = —3.5V 
1,27 0.25 mA, R. = 3000 


" 
Igy = 1.0 mA, Vee = 3.5V 
tg2= 70.25 mA, R, = 300 2 


SYLVAN 


Subsidiory of GENERAL TELEPHONE & ELECTRONICS ) 
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Capacitance 


/Nc-4000 


NC-01 


Mucon’s broadened family of “NAR- 
ROW-CAPS” subminiature ceramic ca- 
pacitors are .095” wide max. by .095” 
thick max.—specifically designed to 
enable mounting .100” between cen- 
ters. Length is 1/4” max. for parts NC-5 
through NC-750: 5/16” max. for parts 
NC-1000 through NC-O1. 


MITCHELL 2-1476-7-8 


MUCO 


CORPORATION 
9 ST. FRANCIS ST., NEWARK 5,N. J. 
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Semiconductors—Their Types and Uses, H. J. 
Thuy. “rt.” May 1960. 5 pp. The most 
important constructional elements of semicon- 
ductors are listed and a description is given of 
their fields of application, their structure and 
some of their typical properties. (Germany.) 


Basic Operating 
“El. Tech.” June 


The Junction Transistor 
Mode, M. K. Achuthan. 
1960. 3 pp. (England.) 


Tunnel Diodes Operation and Application, G. 
N. Roberts. “El. Tech.” June 1960. 6 pp. 
(England.) 

Design of a Diode Rectifier, G. I. Levitan. 
“Radiotek” 15, No. 6, 1960. 2 pp. The sta- 
tistical characteristic curve for a diode is 
generally represented by two straight lines 
which join on the ordinate. This is an ap- 
proximation to the true curve of the diode 
characteristic. The author presents a more 
accurate method for calculations of the char- 
acteristic curve by deriving appropriate equa- 
tions and supporting graphs. (U.S.S.R.) 


Magnetic Semiconductor Amplifier, R. A. Lip- 
man and M. V. Ol’Shvang. “Avto i Tel.” 
July 1960. 11 pp. A magnetic semiconductor 
amplifier operating as a key with intermittent 
regulation and based on relaxation generator 
with pulse-width modulation. (U.S.S.R.) 


Semiconductor Contactless Switching Elements, 
E. V. Miller. “Avto i Tel.” July 1960. 11 
pp. Contactless switching elements elaborated 
for replacing contact relays in automatic regu- 
lating systems are proposed. The calculation 
of these elements is described. (U.S.S.R.) 


New Transistors and Diodes, H. Lennartz. “E! 
Rund.” July 1960. 4 pp. (Germany.) 


Tunnel-Diodes, W. W. Gartner. “El Rund.” 
July 1960. 7 pp. The paper deals with the 
physical basis of the tunneling effect, the 


dimensioning, manufacture and ratings of the 
tunnel diode, and its application as oscillator, 
amplifier and switch. (Germany.) 


Phot toelectric Effect and Photoconduc- 
tivity in Semiconductors, V. Andresciani. 
“Alta Freq.” April 1960. 52 pp. The photo- 
magnetoelectric effect has been examined in 
semiconductor crystals from a more general 
point of view than in the former works. 


(Italy.) 


TELEVISION 


Signal Formation in an Image Iconoscope with 
Point Trace Scanning, L. I. Hromov. “‘Radio- 
tek” 15, No. 6, 1960. 6 pp. In recent years 
of electronic technology, a scanning technique 
by point tracing has been introduced widely. 
In this method, beams of electrons, as they 
move continuously along horizontal lines, in 
both the transmitting and receiving tubes, are 
triggered on and off synchronously with the 
frequency of the points. Certain effects which 
are produced as the electrons sweep the image 
iconoscope target are analyzed. Among these 
is the electron cloud. Experimental data ob- 
tained is given which permits the evaluation 
of the charge density and afterglow of this 
electron cloud. (U.S.S.R.) 


Modern Viewpoints in Designing Color TV 
Film Scanners with Light Spot Tubes, P. 
Neidhardt. “El. Rund.” Aug. 1960. 7 pp. 
(Germany.) 


The Test-Line Signals of the French Tele- 
vision Service, A. Pouyferrie and G. Frachet. 
“Rundfunk.” Aug. 1960. 5 pp. (Germany.) 


Distortions Due to System and Transmission 
Faults in Color Television Based on the 


NEW non-corrosive 


HYDRAZINE FLUX 
ends residue problems 
on soldered joints, 
saves production time 


HYDRAZINE FLUX leaves no 
rosin residue. New fiux in water 
and water-alcohol solutions va- 
porizes completely at soldering 
temperature. Leaves no residue 
which would support growth of 
fungus. Will not corrode. Con- 
forms to strict military require- 
ments. 

HYDRAZINE FLUX permits 
prefluxing. This means you can 
hold prefluxed parts before 
soldering—an efficiency measure 


that can increase manhour out- 
put substantially. 


Ideal for soft-soldering a wide 
range of copper and copper- 
based alloys in electronic appli- 
cations. 


Test Hydrazine Flux in your 
own plant. Write for a sample 
of Hydrazine Flux and techni- 
cal literature . . . for name of 
your nearest distributor. 


*U.S. Patent No. 2,612,459 


Available only from Fairmount and its sales agents. 


CHEMICAL COMPANY, INC. 
Dept. El, 136 Liberty St., N.Y. 6, N.Y. « Plant: Newark, N. J. 
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Handy & Harman 


Siloer Dr 


Has every form of silver for your electronics applications 


Silver, in many forms and alloys, is a necessity in the elec- 
tronics and electrical industries. To meet this need on a 
high quality level, Handy & Harman manufactures powder, 
flake, paint, paste, sheet, strip, wire, etc., for printed circuits, 
wiring, resistors, condensers, thermistors, contacts, printed 
terminal strips on glass, ceramics, plastic laminates, etc. 


Another “At Your Service” Division of the Handy & Harman 
Silver Supermarket is our Research and Engineering 
Department. Always ready to help you with any problem 
or project you may have involving silver for any application. 


VISIT OUR BOOK DEPARTMENT 

We have five Technical Bulletins giving engineering data 
on the properties and forms of Handy & Harman Silver 
Alloys. We would like you to have any or all of those that 
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particularly interest you. Your request, by number, will re- 
ceive prompt attention. 


..- Bulletin A-1 
Bulletin A-2 
Bulletin A-3 


Fine Silver 

Silver-Copper AHoys ........ 
Silver-Magnesium-Nickel 
Silver Conductive Coatings Bulletin A-4 
Silver Powder and Flake Bulletin A-5 


Your No.1 Source of Supply and Authority 
on Precious Metal Alloys 


HANDY & HARMAN 


General Offices: 82 Fulton St.. New York 38. N. Y. 
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FIRST 
AGAIN! 


New Babcock 
70 amp Magnetic Latching Relay 


New subminiature Model BR-9, 
meets Mil R 5757C, 25018, with 
vibration to 30g @10 — 2000 cps, 
50g shock @11 millisec over 
—65°C to 125°C range. 
Bulletin BR-594. 


BABCOCK 
BR-1S RELAY 


Miniature, hermetically 
sealed BR-1SZ requires 
only 5 mw power, features very 
critical pull-in to drop-out ratios, 
100,000 op. min. and 
—65°C to 125°C ranges. 
Meets Mil R 5757C, 
6106C, 25018. 
Bulletin BR-593. 


BABCOCK 
BR-7 RELAY 


Subminiature 10 amp, 

DPDT relay with 0.2” grid spaced 
header accepts 30g vibration 
@10 — 2000 cps, 50g shock @11 
millisec. over range of —65°C to 

125°C. 100,000 op. min. @+125°C. 

Meets Mil R 5757C, 25018. 
Bulletin BR-592. 


BABCOCK 
BR-8 RELAY 


Subminiature 
A.C. or D.C. crystal 
can relay, 250,000 op. min. @+25°C. 
Vibration, 30g, 40,— 2000 cps. at 
—65°C to +125°C. Available with 
adjustments for repeatability 
over millions of operations. 
Meets Mil R 5757C, 25018. 
Bulletin BR-591. 


BABCOCK RELAYS, INC 


1640 Mor 4 f 
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International ELECTRONIC SOURCES— 


NTSC-System, Helmut Schonfelder. 
funk.” Aug. 1960. 15 pp. (Germany.) 


“Rund- 


A Measuring Unit for Color Television, H. 
Gorling and J. Lindner. “Nach. Z.” Sept. 
1960. A measuring unit is described which 
represents and monitors the color information 
used in the N.T.S.C. color TV system in the 
form of vectors (Vectorscope). (Germany.) 


Synchronous Demodulator for Television, For 
Vestigial-Sideband Systems, P. J. Waller. 
“El. Tech.” Oct. 1960. 5 pp. (England.) 


Operation and Advantages of Color TV Sys- 
tem SECAM, R. Chaste and P. Cassagne. “El. 
Rund.” Sept. 1960. 4 pp. The SECAM sys- 
tem is fully compatible and differs from other 
color TV methods by radiating the wide-band 
luminance signal at all times while the 
chrominance signals are alternately trans- 
mitted for every other horizontal line in a 
frequency band reduced accordingly. (Ger- 
many.) 


Generation and Elimination of Retrace Noise 
in Vidicon Cameras, H. D. Schneider. “El. 
Rund.” Sept. 1960. 3 pp. (Germany.) 


TRANSMISSION 


A Generalized Matrix Theory for Non-Uni- 
form Transmission Line, A. L. Feldstein. 
“Radiotek” No. 6, 1960. 8 pp. A method is 
given using matrices for analyses of non-uni- 
form transmission lines. This method allows 
to consolidate the approach to the solution of 
various problems in transmission lines at very 
high frequencies, by the use of the transmis- 
sion function matrix. The line is represented 
by a series of cascaded stages and the trans- 
missions function matrices for these stages 
are combined into summarizing integral equa- 
tions to give the elements of the overall trans- 
mission function matrix of a continuous non- 
uniform transmission line. (U.S.S.R.) 


Influence of Transmission Lines on the Ground 
Field of Radio Waves, N. Krasilnikoff. 
“Radiotek” 15, No. 7, 1960. 7 pp. In this 
article the author analyzes the disturbance of 
the primary field of a ground wave produced 
by transmission lines. For simplicity, the 
transmission line is assumed to be a very thin 
straight conductor parallel to the earth’s sur- 
face. The analysis of such a problem is of 
great interest in radio-navigations. The solu- 
tion is obtained by approximating the problem 
to a case of a two-wire line and analyzing 
the wave processes which take place in this 
line. Simple assymptotic formulae are ob- 
tained for various cases, allowing evaluations 
of basic effects. Conditions are determined in 
which the transmission lines display some wave 
guiding properties. (U.S.S.R.) 


Applications of Circular Cross-Section Wave- 
Guides in Radio Relay Systems, A. A. Metrikin, 
N. S. Tarasov. “Radiotek” 15, No. 7, 1960. 
6 pp. The author analyzes basic parameters 
of the more frequently used circular wave- 

in the frequency band of 3400-3900 

A method to increase the number of 
simultaneously operating trunk lines, is to use 
horizontal polarization for received signals 
and vertical polarization for transmitted sig- 
nals. Antennas can be excited for a double 
polarization by the use of square or circular 
wave-guides. (U.S.S.R.) 


Development of Parameter Transmission with 
Optimum Decoding in the Presence of Non- 
Additive Noise, B. S. Fleishman. ‘‘Radiotek’”’ 
15, No. 8, 1960. 8 pp. In this article the author 
describes the design of a decoding system which 
will provide dependable transmission of a 
maximally great number of parameter values 
using definite modulation techniques and in 
the presence of non-additive noise. The prob- 
lem is solved using iteration methods. In con- 
clusion, the possibilities for utilizing the ob- 
tained results are analyzed and a block diagram 
of a parameter transmitting system is pre- 
sented. (U.S.S.R.) 
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Specifications for TV Long Distance Links and 
Measurements on Such Equipment, J. Muller. 
“Nach. Z.” July 1960. 8 pp. (Germany.) 


Helices as Transmission Lines for Waveguide 
Modes, G. Piefke. “Nach. Z.” July 1960. 
(Germany.) 


Matched and Tuneable Cavities as Circuit 
Elements for Waveguide Filters. “Nach. Z.” 
Aug. 1960. 9 pp. (Germany.) 


Transport of Angular Momentum, G. Toraldo 
di Francia. “Alta Freq.’ April 1960. 6 pp. 
This angular momentum carried by electro- 
magnetic radiation in a wave guide is evalu- 
ated by means of the mechanical actions ex- 
erted by the wave. (Italy.) 


TUBES 


Optimum Design of Complex Vacuum-Tube 
Oscillators According to Plate Dissipation, 
D. P. Linde. ‘“Radiotek,” 15, No. 4, 1960. 
4 pp. The article describes a method of de- 
termining the operating conditions of vac- 
uum tubes in compound oscillators for the 
purpose of delivering the maximum power to 
the load. Since the total power handling ca- 
pacity of vacuum-tubes is dependent on the 
allowable plate dissipation, the problem is to 
find the most efficient operation point of a 
vacuum-tube. Graphs are presented which 
allow the determination of the optimum cut- 
off angles and also given are some funda- 
mental energy relations in the oscillators. 
(U.S.S.R.) 


Thyratron Pulse Generator, S. Rozenstein. 
“El. Tech.” July 1960. 3 pp. In this paper 
a pulse generator is described which uses a 
thyratron as an electronic switch in a novel 
circuit. Short pulses of exponential shape 
are produced at reasonable output stability 
within repetition rates from 1 c/s up to 12 
ke/s. Simplicity of design and low power 
consumption suggest its use as a portable 
laboratory pulse generator. (England.) 


Modern Trends in Magnetron Design, A. H. 
Pickering. “El. Tech.” June 1960. 4 pp. 
(England.) 


A Systematic and Technical Comparison of 
Microwave Tubes, L. Bruek and W. Klein. 
“Freq.” June 1960. 13 pp. (Germany.) 


Applications of Convex Pentode Response 
Curves, M. S. Aralov. ‘‘Radiotek” 15, No. 6, 
1960. 11 pp. At the present time there exist 
methods of producing a number of charac- 
teristic response curves whose shapes resemble 
those of some of the basic functions. The use 
of these methods, however, is limited by their 
low gain and by the complexity and difficulty 
of their control. In this article, the author 
presents a different method which is greatly 
simplified and effective. He shows that these 
functional shapes of the response curves are 
obtained by controlling the current distribu- 
tion and space-charges in a single pentode 
circuit. Also shown are several examples 
where the above properties are used to produce 
non-linear transformations in  radio-tech- 
nology. (U.8.S.R.) 


Evaluation and Selection of Vacuum Tubes 
for Operation in the Plate-Grid Limiting 
Range, I. K. Pozdniakoff. “‘Radiotek” 15, No. 
8, 1960. 4 pp. The present method for vacuum 
tube selection for use in various circuits in- 
volves several grapho-analytic steps before the 
answer is obtained. This, however, prevents 
direct comparison of the parameters of various 
tubes. In this article, relations are derived 
for various tubes, based on fundamental vac- 
uum-tube equations. These relations permit to 
determine the extent to which the negative 
front of a pulse and its amplitude depend on 
various parameters of the vacuum tube. The 
derived relations are combined into a nomo- 
groph. (U.S.S.R.) 
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Marcus Hook, Pa. 


El Segundo (Los Angeles), Calif. 


in every major electronics center 


* me, 


Bs«A assures fast, dependable supply of 
highest-purity “Electronic-Grade” chemicals 


Wherever your electronics plant is 
located, you’re close to a source of 
Baker & Adamson ‘‘Electronic- 
Grade” chemicals—the nation’s high- 
est-quality line. B&A production fa- 
cilities at Chicago, Ill., El] Segundo, 
Calif., Marcus Hook, Pa., and 
Nichols, California, plus 24 stock 
points across the nation assure same 
or next day delivery in most major 
electronics centers. 


BAKER & ADAMSON® 
“Electronic-Grade” 
Chemicals 
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The extensive B&A line ranges from 
acetone to zinc sulfide, including 
such electronic-grade chemicals as 
hydrogen peroxide and the purest 
hydrofluoric acid for semi-conductor 
production. 

B&A controls impurities in “Elec- 
tronic-Grade” chemicals to a degree 
surpassing all previous standards! 
Highest purity is assured through 
rigorous methods of chemical and 


llied 


instrument analysis, and in the case 
of solvents is supplemented by resis- 
tivity measurements . . . a technique 
introduced by Baker & Adamson sci- 
entists to detect and determine trace 
impurities. 

Our free booklet, “B&A Electronic 
Chemicals,” includes a listing of 
products with specifications and 
uses. Write today, on company let- 
terhead please, for your copy. 


GENERAL CHEMICAL DIVISION 


hemical 


40 Rector Street, New York 6, N. Y. 
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CURTISS WRIGHT 


ADVANCED DESIGN 


COMPONENTS 


New ULTRASONIC DELAY LINES 


Low cost — 


Small size 


Development engineers can now employ new concepts in existing 
and proposed applications, These Curtiss-Wright delay lines are 
extremely small, hermetically sealed and vibration proof. They 
are ideally suited for use in computers, coders and decoders, tele- 


metering and navigational systems. 


SPECIFICATIONS 


Delay range... .5 to 6000 microseconds 
Tolerance +0.1 microsecond 
Signal to noise ratio. .Greater than 10:1 


DIGITAL MOTORS 
For high reliability applications 


These stepping motors meet 
the requirements of assured 
reliability and long life for 
aircraft, missile and automa- 
tion systems. 


FEATURES 


Dynamically balanced 
Bi-directional @ Positive lock 
Simplicity of design 
High pulsing rate 


Input & output impedance . .50-2000 ohms 
Carrier frequency 
Delay to pulse rise time... .Up to 800:1 


TIME DELAY RELAYS 
For high vibration applications 


“H” Series thermal time de- 
lay relays are designed to 
meet the high shock and vi- 
bration conditions of today’s 
military applications. 


FEATURES 


Time delays from 3 to 180 seconds 
Temperature compensated 
Hermetically sealed @ Miniature 


Meets rigid environmental 
specifications 


WRITE FOR COMPLETE COMPONENTS CATALOG 260 


ELECTRONICS DIVISION 


CURTISS [@ WRIGHT 


CORPORATION 


EAST PATTERSON, N. J. 
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Products| 


ANTENNA 

Model 727 wideband unidirectional 
antenna features: Freq. Range, 1 to 
4 kmc; Antenna Type, 7-ft. spun alu- 
minum parabolic reflector with single 
log-periodic primary feed antenna; 
gain, 1 to 4 KMC, 24 to 36 db; Polari- 
zation, linear, remotely selected 0°, 


45°, 90°; Azimuth Drive, selectable 
360° cont at 1 RPM, or servo-controlled 
manual slewing; Elevation Drive, 0° 
to +10° at 2°/sec; Controls, Controls 
and indicators for both azimuth and 
elevation accurate to +1° and switch 
for selecting polarization; Rotary 
Joints, satisfactory operation through- 
out 1-4 KMC band; Connector, Type N; 
Radome, spherical, neoprene coated 
nylon inflatable radome_ including 
pressurization system; Dim., Radome: 
spherical dia, 126 in., height 108 in., 
base dia. 90 in. Environment, 100 
mph, % in. ice. Granger Associates, 
974 Commercial St., Palo Alto, Calif. 
Circle 269 on Inquiry Card 


CONTROLLED ENVIRONMENT 
™ 


anaes pees “White Room” has luminous 
ceiling which features a lighting level of 300 
footcandles at Hickok Electric Instrument Co. 
in Cleveland, Ohio. This has boosted quality 
levels 100%, output 50% and cut production 
costs 20%. 
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a complete 
selection 
of 

low cost 
standard 
models 


oward 


Ratings from 1/200 to 1 H.P. 
Howard standard motor 

parts include armatures 

and fields, brushes and PoOwrerLD BY 
brushholders, rotors, 

stators and fans. If you use 


HOWARD 
motor parts, write Howard > 


for complete information. us 


HOWARD INDUSTRIES, INC., 1730 State Street, Racine, Wisconsin 


Divisions: Electric Motor Corp., Cyclohm Motor Corp., Boyd Scruggs Co. 
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send for the 


ALUED 


1961 ELECTRONIC 
SUPPLY CATALOG 


572 PAGES « MOST COMPLETE 


eeeeeeereeeeeee 


BUY AT FACTORY PRICES 
WORLD'S LARGEST STOCKS...SPECIALIZING IN: 


© Semiconductors @ Special-Purpose Tubes 
© Connectors © Test Equipment, Meters 
e Relays © Resistors, Controls 

® Transformers ® Switches, Timers 

@ Knight-Kit® Instruments in Low-Cost Kit Form 
@ Electronic Parts for Every Industrial Need 


ONE ORDER TO ALLIED FILLS THE WHOLE BILL 


Have the world’s largest stocks of electronic 
equipment at your command. No need to deal 
with hundreds of separate factories—one order 
to us fills the whole bill. You get same day ship- 
ment. You buy at factory prices. Write today for 
the FREE 1961 ALLIED Catalog—your one-source 
electronic supply guide. 


ALLIED RADIO 


your dependable 
source ra 100 N. Western Ave., Dept. 18. 


everything in Chicago 80, Ill. 
electronic supply 


Circle 151 on Inquiry Card 


ELECTRONIC INDUSTRIES + November 1960 


THESE RUGGED JOHNSON 
VARIABLES WITHSTAND TERRIFIC 


VIBRATION and SHOCK ! 


Parts can’t break loose... 
capacity can't fluctuate! 


Set your frequency ... these tough 

Johnson “‘L” variables will hold 

it—even under severe conditions 

of shock and vibration! Designed 

to provide outstanding strength, 

rigidity and operating stability 

—rotor bearings and stator sup- 

port rods are actually soldered 

directly to the heavy 3/16” thick steatite ceramic 
end frames. Parts can’t break loose ... capacity can’t 
fluctuate! 

Specially designed split-sleeve tension bearing and 
silver-plated beryllium copper contact provide con- 
stant torque and smooth capacity variation. Plating 
is heavy nickel—plate spacing .020", .060” and .080” 
spacing as well as special platings, shaft lengths and 
terminal locations in production quantities. 


A complete variable 
capacitor line . . . from 
tiny sub-miniatures to 
large heavy duty types! 


From the tiny Type “U" sub-miniature, 
which requires less than 0.2 sq. in. for 
chassis or panel mounting—to the 
rugged heavy-duty “C” and “D" types 
. « « the Johnson variable capacitor 
line is designed for more capacity in 
less space—offers you one of the 
widest standard capacitor lines in the 
industry! For detailed specifications 
on all Johnson variable capacitors, 
write for your free copy of our newest 
components catalog, described below. 


MAJOR 
COMPONENT 


Write today for our newest electronic LINES 


t: catalog 


engineering prints end current prices on: 


© CAPACITORS ¢ TUBE SOCKETS * CONNECTORS ¢ PILOT LIGHTS 
e INSULATORS ¢ KNOBS, DIALS « INDUCTORS « HARDWARE 


me 


.\ E.F. JOHNSON CO. 


2014 Second Avenue S.W. ® Waseca, Minnesota 
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125C 
xsr® 

TANTALYTIC® 

CAPACITORS 


ELECTRONICS 


00 V 
HIGH-VOLTAGE 
TANTALYTIC® 
CAPACITORS 


125¢ 
CYLINDRICAL 
TANTALYTIC 
CAPACITORS 
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Products 


MAGNETIC REED RELAY 


Magnereed Relay, Class 101, com- 
bines in a small size a stable contact 
resistance, long life, and high switch- 
ing speed. It consists of a magneti- 
cally actuated contact assembly inside 
an actuating coil. Gold contact are 
hermetically sealed in an atmosphere 


eal 


CLASS 101 
MAGNEREED 


of inert gas. Standard contacts are 
single pole. single throw, normally 
open; rated 12 w resistive load-1 amp. 
max. Contact resistance is 50 milli- 
ohms, max; breakdown voltage 200 
vac RMS min. Coil power; nom, 100 
mw; min, 50 mw. Operate time, less 
than 1 msec; release time, less than 
% msec. Dimensions; Relay body 
(coil) % in. long; 7/16 in. dia. Over- 
all length with standard solder ter- 
minals, 1% in. Magnecraft Electric 
Co., 3352 W. Grand Ave., Chicago 51, 
Ill. 
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R-F INDUCTORS 


New series of slug-tuned, shielded 
r-f inductors, the series 900 are for 
military and high quality commercial 
applications. The series cover from 
0.5 uh to 100 wh in 10 steps and is 
most useful over the 0.5 to 60 MC 
spectrum where the ave. Q is 70. The 
assembly consists of powdered iron 
cups and core mounted in a plated 
brass case. The windings are sealed 
with epoxy. A built in tension device 
locks the slug in place. For i-f and 


r-f amplifiers, they can be used in 
telemetering, radar, and communica- 
tions equipment. Mounting is a single 
threaded %4-28 bushing. North Hills 
Electronics, Inc., Glen Cove, L. L.. 
N. Y. 
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AC/DC RATIO STANDARD 


For those who require an AC/DC RATIO STANDARD in a 
single package, Gertsch offers its Models 1001 and 1002. 
Like all GERTSCH RATIO STANDARDS (1000 Series), these 
units feature: heavy duty instrument switches, transient 
suppression, AC Ratios up to 1.11111, bold in-line readout 
and extra-heavy mechanical construction to insure TRUE 


STANDARDS PERFORMANCE. 


AC 

Linearity: 
(0.0001%) 

Resolution: 


1 part per million 


6 Place (0.0001%) 


DC 


10 parts per million 
(0.001%) 


6 Place (0.0001%) 


information on 
AC Ratio Standards in the 


GERTSCH RATIO STANDARDS SERIES, 
Models 1000, 1003 and 1004, is also available. 


GERTSCH PRODUCTS, Inc. 


3211 South LaCienega Boulevard, Los Angeles 16, California 


TExas 0-2761 — VErmont 9-2201 


—=Lertsch = 
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: In PRECISION POTENTIOMETERS : 


if it’s news, expect it first from IRC 


Now —a commercial version of the popular square trimmer 
at 40% cost saving 


Now available, a commercial version of the popular 
square trimmer at a 40% saving in price and at no sacri- 
fice in quality. 

Circuitrim Type 100 —Ideal for circuit board mounting. 
14” diameter x 7@” thick, screwdriver slot in top for setting. 
1 watt at 60°C. 10 to 50K ohms +10%. 320° rotation. 
Also available, the popular subminiature square trimmer 
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design. Circuitrim Type 20u—Superior stability under 
extreme conditions. 14” square case interchanges directly 
with established designs. Teflon-coated leads or printed- 
circuit pins. 1.5 watts at 60°C. 10 to 50K ohms +5%. 
Lead-screw actuation, 24:1 adjustment ratio. 


Write for Bulletins AE-19 and AE-20. International 
Resistance Co., 401 N. Broad St., Philadelphia 8, Pa. 


Leading supplier to manufacturers of electronic equipment 
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300 wVOLTS 


THE LEADER 


in RE Voltage Meacuremente 
at low level 
from 10 KC to 600 MC 


MODEL 91-CA 


300 microvolts to 3 volts 
Price: $495 


MODEL 91-C 


1000 microvolts to 3 volts 
Price: $395 


ALSO MANUFACTURERS OF THE FOLLOWING INSTRUMENTS: 


DC Millivoltmeter inductance Bridge Capacitance Bridge UHF Grid Dip Meter 


Boonton ELECTRONICS Corp. 


Morris Plains, N. J. e JEfferson 9-4210 
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CONNECTORS 


A new series of TNC Coaxitube® 
(Semi-Rigid) Connectors feature Col- 
lett clamp construction—a_ reliable 
method of positive cable clamping so 
cables cannot turn or pull out. They 
are also available in TM series— 
miniaturized versions of TNC—for 


use where size and weight are criti- 
cal considerations. Weatherproof, the 
metal parts are silver plated; con- 
tacts have gold plate over silver plate. 
Standard specs include: Impedance 
matched, 50 ohms; Operating Tem- 
peratures, —65°F to +260°F; Volt- 
age, 1500v rms, 60 cycles (TNC), 
500v RMS 60 cycles (TM); Threaded 
Couplings 7/16-28 UNEF-2 (TNC), 
5/16-32 NEF-2 (TM). Other volt- 
ages and impedances in other con- 
nector types available. General RF 
Fittings, Inc., 702 Beacon St., Boston 
15, Mass. 
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ULTRA-HIGH-VACUUM VALVE 


Giant valve developed by RCA uses sealing 
technique which permits it to remain vacuum 
tight at pressures down to 2 x 10-° mm Hg. 
Directly below the valve are two 2,000 liter 
liquid nitrogen cold traps supported by a 
freon baffle nesting on a 10 in. mercury dif- 
fusion pump. Hoses on upper manifold of the 
valve are connected to a hydraulic system 
that furnishes a 25-ton force to close the 
valve’s seal. Valve was constructed under an 
AEC contract. 
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Read INSULATION RESISTANCE || 35,000 SMASHING, 
to FIVE MILLION BATTERING IMPACTS— 


MEGOHMS rs and still working perfectly! 


eeeeeeeeeeeeeee 

VIBROTEST® Megohmmeters provide direct 
reading resistance measurements to five mil- 
lion megohms of electronic circuits, cable 

blies, tr ission lines, motors, gen- 
erators, — comp ts and insulating 
materials. Push-button operation makes i- OTEST 
ble high speed auadietias testing. jon. ae 0 to _ 


tained high voltage supply eliminates cranking 50,000 megohms. Complete 
and leveling. Write for complete manual. $279.50. 


HIGH VOLTAGE BREAKDOWN 
Insulation Leakage Current 
HYPOT Test Sets provide direct reading of 


insulation leakage current in accord with mili- 
tary and commercial test specifications. Mod- 
els-are available:to supply a-c and.d-c test 
potentials to 150 kv and higher. Optional fea- 
tures include automatic rate of voltage rise 
control, automatic test cycling and others to 
meet every test application. 


ww i 
Model 424 HYPOT provides 0-5000 v 
it i acta Write for Manual H-66 TEN-FOUR 
transformers and assemblies. Measures 


leakage 0.1 to 100 microamperesover 
four scale ranges. Rapid charging of COMMUNICATIONS MICROPHONE 
capacitors with 5 ma. output. Self-con- 

tained power supply. Complete $497.00. 


proves its incredible durability 
Associateo RESEARCH a in this gruelling destruction test! 
HiesietFesheg toervnenic nse 0A: gg MODE OWE —_ i i : 


3787 W. Belmont Avenue * Chicago 18, Illinois 
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Heres BIG HELP IN 
TERMINAL W'RING! 


The New 
JONES Cha Wa 
FA N N i N G , = New SHURE “TEN-FOUR” MICROPHONE, with ies 


= - Armo-Dur housing, and another microphone with standard 
: * die-cast metal housing were dragged for miles on a test drive 
: over all kinds of pavements at speeds to 30 mph. In a matter 
of minutes, it was subjected to greater punishment than a 
lifetime of severest mishandling and here’s the result: 
Connections are made 
through Fanning Strip, 
on bench or anywhere 
apart from barrier strip 
and quickly slipped 
into assembly. 


Designed for use 

with Jones Barrier 
Terminal Strips Nos. 

1441 and 142, for | 9-141 ‘ 

to 20 terminals. Rertieg Strip Ten-Four with Armo-Dur Housing Standard microph with die-cast 
virtually unmarked—still performed metal housing — cracked, broken, 
perfectly! abraded—microphone inoperable. 


Simplifies and facilitates soldering. Insures 


ro 4 9-161 
positive correct connections. Saves time. : icrophone that stands der severe operating 
Ideal for harness or cable assembly. Fanning re Rhempe pees | : nes 


J ? Stri conditions with no loss of high h intelligibility, be sure 
Strong construction: Brass terminals, cad- P to specify the Shure “Ten-Four” when you order your new 
mium plated. Heavy bakelite mounting. soe communications equipment or replacements 

applied for. : 


(Can be furnished with “Controlled Magnetic” or carbon cartridge.) 
Send for complete 


date on this new SHURE BROTHERS, INCORPORATED 
basic improvement! 222 Hartrey Avenue, Evanston, Illinois 
ee be er HIGHEST QUALITY MICROPHONES — FIXED-STATION AND MOBILE 
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New Tech Data| 


Recovery Time Tester 


Bulletin 60-1 from Contronics, !nc., 
37 Leon St., Boston, Mass., describes 
a unit for the automatic measurement 
and recording of semiconductor diode 
recovery time: 1 unit can do the work 


| for Engineers 


formerly performed by 6 operators 
using oscilloscopes and auxiliary 
equipment by having all time and 
voltage discriminations performed 
electronically, providing faster and 
more accurate readings. 
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Microflect passives are in service in all 
parts of the Western Hemisphere from 
the Arctic to the Tropics. 


Designed to rigorous specifications and 
built to exacting tolerances. 


Also manufacturers of self-support- 
img towers and roof mounts for 
parabolic antennas. 


MICROFLECT 


3450 25th S.E. - Salem, Oregon 


Low cost “hop stretchers” 
2,000 to 12,000 Mes. 


For complete information, write for 
bulletin El-161. 


Co., INC. 


EMpire 3-1128 


ELECTRON 
TUBE PARTS © 


Only precision ~ 
offers you 
highest quality... 


Lower cost—closer tolerances through Anton’s 
unique facilities in manufacturing of metal 
parts for transmitting radar and geiger 
counter tubes. 


All magnetron anode cavities are hobbed 
(not machined) resulting in perfect uniformity. 


Send drawings of your designs for quotation 
and take advantage of our production 
experience in this field. 


Standard & Magnetic Parallels ¢ Standard & Adjustable V-Blocks 


228 Circle 316 on Inqui 
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1226 Flushing Avenue, Brooklyn 37, New York 


¢ Diamond Holders ¢ Milled Blanks 


ry Card 
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Power Supply 


Details on a 100-w-sec. stored en- 
ergy welding power supply for the 
electronic component packaging field 
available from Hughes Aircraft Co., 
Vacuum Tube Products Div., Market- 
ing Dept., 2020 Short St., Oceanside, 
Calif. Model VTW-30, delivers a step- 
free, adjustable range of power of 0.5 
to 100 w-sec. A pulse width of less 
than 1% msec assures no burning or 
discoloration of the weld area and no 
heat damage to the components be- 
ing welded. Each weld pulse repeats 
exactly, providing uniformity to elim- 
inate damaged components or reject 
materials. 
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Toroids 


New catalog (57B) describes the 
complete line of “Custom-designed” 
toroids of Cinema Engineering Div., 
Aerovox Corp., 1100 Chestnut St., 
Burbank, Calif. Complete specs are 
given on epoxy encapsulated and wax 
impregnated styles covering approx. 
90% of all toroid inductor require- 
ments. Information is provided on 
frequency, size and ordering. Encap- 
sulated units meet MIL-T-27. Catalog 
also covers uncased, and steel cased 
styles available. 
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Laminated Plastics 


The 1961 edition of Formica De- 
signer’s Fact Book, a technical refer- 
ence book on laminated plastics con- 
tains property and application data 
covering 70 standard, special, and 
molding grades of high-pressure ther- 
mosetting laminating plastics, mili- 
tary specs, a grade comparator chart, 
tolerance and weight specs (115- 
pages). Formica Corp., 4550 Spring 
Grove Ave., Cincinnati, Ohio. 
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Covering Solar Cells 


First in a new series of Technical 
Reports from the Military Products 
Div., Bausch & Lomb, Inc., Rochester 
2, N. Y., is entitled, “Emissivity En- 
hancement of Solar Cells for Tem- 
perature Control.” It discusses vari- 
ous techniques for coating these cells 
in order to increase cell efficiency by 
re-radiating heat and reducing op- 
erating temperature when they are 
exposed to direct sunlight. The im- 
portance of this coating is directly 
related to the success of current 
space research programs, since sili- 
con solar cells are used as an electri- 
cal power source for satellites and 
other space vehicles. Major sections 
are devoted to: construction of coat- 
ing, emissivity, solar adsorptivity, 
reflectance, and temperature deter- 
mination. Charts and diagrams in- 
cluded. 
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Terminations 


Product bulletins from Sage Lab- 
oratories, Inc., 8 Huron Dr., Natick, 
Mass., feature 50 Ohm Coaxial Ter- 
minations (Models 920 & 921). These 
are wide range, low VSWR matched 
terminations for field and lab use. 
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November 1960 


NEW MOTOROLA 15 AMP POWER TRANSISTORS 


MAXIMUM RATINGS Electrical Characteristics 


BV no 


40 40 20 40 
45 20 40 


| 
j*— 1.250 MAX DIA 


I 


118 TYPES AVAILABLE IN T0-3 CASE 


In addition to new T0-36 units, Motorola offers 

over 118 different standard types in T0-3 Case. 

.. 3, 5, 10, 15 and 25 amps. 90 watts power dis- 

* sipation. Up to 120 volts. 0.8°C/W maximum 

thermal resistance. 100°C junction temperature. 

Special “Meg-A-Life’ units offer military reli- 
ability for industrial applications. 
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NEW “LOW SILHOUETTE” 10-36 CASE 


Motorola power transistor reliability is now available 
in a new, improved “low silhouette” TO-36 package. 
These new devices offer many outstanding design ad- 
vantages including: 


e 150 watt power dissipation 

e 0.5°C/W maximum thermal resistance (0.35°C /W typical) 
e 100°C junction temperature © 15 amps 

e hg ranges from 20-70 

e Require 30% less headroom than other T0-36 cases 

e Rugged internal structure e Improved cold weld 

e 100% lot life tested to assure highest reliability 


IMMEDIATELY AVAILABLE IN 1 TO 999 QUANTITIES 
from your authorized Motorola Semiconductor Distrib- 
utor. FOR COMPLETE TECHNICAL INFORMA- 
TION and the name of your local distributor write 
MOTOROLA Semiconductor Products Inc., Dept. LS, 
5005 E. McDowell Road, Phoenix, Arizona 


MOTOROLA 


Semiconductor Products Inc. 


A SUBSIDIARY OF MOTOROLA, INC. 


5005 EAST McDOWELL ROAD, PHOENIX, ARIZONA 
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7®4_ DONTMISS THIS 


ee \ we 


BULLETIN S-1159 


contains typical specifications and 


characteristics. Write for your copy. 


REEVES-HOFFMAN 


OF DYNAMICS CORPORATION OF AMERICA 


CARLISLE, PENNSYLVANIA 


ELECTRONIC @e PRINTED CIRCUIT 


Repetitive symbols . . . in fact any drafting, blueprint or specification detail 
items . . . can be applied in seconds, rather than drawn in hours. If your 
engineers or draftsmen haven't yet discovered the speed and economy of 
STANPAT, they are wasting valuable hours . . . and valuable money. 


STANPAT tri-acetate sheets are quickly and easily adhered to your tracings 
without special equipment. Reproductions are crisp and clean . . . Won't dry 
out, come off or wrinkle. Mail the coupon today and see for yourself. 


STANPAT CO., Whitestone 57, N. Y. 
Phone: Flushing 9-1693-161T Dept. 41 
(CD Please quote on enclosed samples ; 

C) Kindly send literature and pl 


Name 
Title 
c r 
Address 
City. State 

ie 8 & 8 8 8 8 8 8 Ee Ue Ue 


y 


Tech Data 


for Engineers 


Waveguide Switch 


Single-page data sheet from Wave- 
guide, Inc., Costa Mesa, Calif., de- 
scribes the Model WXS_ waveguide 
switch, a single pole, double throw, 
manually operated switch for labora- 
tory use. Switch features low VSWR 
and high isolation. 
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Display Device 


Four-page, 2-color bulletin from 
Kearfott Div., General Precision, Inc., 
Little Falls, N. J., describes the Di- 
gistrobe, a digital display device 
which uses the stroboscopic principle 
to provide an in-line, in-plane, high- 
definition, white-on-black display. A 
single display can be used to sample 
several inputs on command. Bulletin 
includes design features, schematics, 
and specs. 
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I-F/R-F Microwave Catalog 


Catalog describes Company’s line of 
modular i-f amplifiers, automatic fre- 
quency controls for klystrons, micro- 
wave i-f converters and high tempera- 
ture transistorized power supplies. 
The 8-page, 2-color bulletin gives en- 
gineering information on all models. 
Orion Electronic Corp., 108 Colum- 
bus Ave., Tuckahoe, N. Y. 
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Power Oscillator 


Tech data sheet from W. L. Maxon 
Corp., Instruments Div., 475 Tenth 
Ave., New York 18, N. Y., describes 
their UHF Wideband Power Oscilla- 
tor Model M1141. Descriptive data 
and tech data included. Unit features 
a frequency range from 200 to 2500 
MC (in two bands) and Power output 
from 10 to 40 watts (varies with fre- 
quency). 
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Ceramics 


Technical data sheets from Na- 
tional Beryllia Corp., 4501 Dell Ave., 
No. Bergen, N. J., describe their 
Berlox® and Berlox EM® beryllium 
oxide ceramic bodies fabricated in 
vacuum tube envelopes, heat sinks, 
rods, tubes, washers and other shapes. 
Information includes physical, ther- 
mal, mechanical and electrical prop- 
erties. 
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Test Equipment 


A 5-page, 2-color Bulletin 400 cate- 
gorizes products by frequency range, 
waveguide size and price. Featured 
are attenuators, isolators, slotted sec- 
tions, mounts, frequency meters, 
adapters, klystron power supplies and 
coaxial equipment. PRD Electronics, 
et 202 Tillary Street, Brooklyn 1, 
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an infinite variety of standard plastic parts 
available without tooling cost 


e 
a 
e 


cover knobs 


appliance feet 


HARRY DMVIES MOLDING co. 


1428 N Wells Street 19° 
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TELEMETRY PREAMPLIFIER 


for Reliable 


LOW NOISE 
RECEPTION 


The LEL TP-5 Telemetry Preamplifier is 
designed to be installed at a telemetry re- 
ceiving antenna. The unit is weatherproofed 
for outdoor use. Ceramic tubes are used to 
provide a low noise figure and stable per- 
formance without forced air cooling. 


Specifications: 
MEE Ti ca e0we b4bCEM ES 60 oa vs sedans cond ee 
SINNEI vid-cre wien Vks.s 6-a0s@ 4 o-5sro- eal ene 
a ois deals wie Cewek 3.5db Typical 
Su abe << .-6 Ibs. 
x 8” x 4-3/4" 


Send for comprebensive Microwave, 
IF, RF Amplifier Catalog. 


75 AKRON ST., COPIAGUE, N. Y. 
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Large production gives you low prices! 


2 to 180 Seconds 
Actuated by a heater, they operate on 
A.C. D.C., or Pulsating Current 
Hermetically sealed. Not affected by 
lititude, moisture, or climate changes 


SPST only —normall 


AMMPERITE ALBEE cons ha enereted contiovcusiy. The voit 
DELAY | EL are rugged, explosion-proof, long- 
lived, and—inexpensive! 

TYPES: Standard Radio Octal, and 9 
Pin Miniature List Price, $4 00. 
PROBLEM? Send for 
Bulletin No. TR-81 


Also — Amperite Differential Re- 
lays: Used for automatic overload, un 
der-voltage or under-current t 


BALLAST REGUER INAS 


Amperite Regulators are j eep the 
current in a circu automatically regulated 
at a definite. value (for example, 0.5 

For currents of 6( t 
on AC., D.C, or Pulsating Current 


Hermetically sealed, they « 
ambient temperature 50 ft 


light, compact, most inexpensive List Price, $3.00 
Write for 4-page Technical Bulletin No. AB-51 


AMPERITE 


561 Broadway, New York 12,N. Y.... CAnal 6-1446 
In Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10 
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HIGH ACCURACY: 
CALORIMETER 


BRIDGE 


ACCURACY BETTER THAN 1%, 


Direct Reading with self contained calorimetric loads, 
cooling system and circulating system 


In these Calorimeter Bridges the RF power to be measured is compared 
to a known AC power. This AC power is metered by a wattmeter with an 
accuracy of 144% of full scale. The accuracy of these Calorimeters de- 
pends primarily on the accuracy with which the AC power introduced into 
the AC standard load is measured. Since RF power is compared to AC 
power, both of which will depend to an equal extent on the ambient 
temperature, the effect of the ambient temperature on this power measure- 
ment is, therefore, cancelled out. 


FULL SCALE | 
POWER RANGES | FREQ. RANGE | VSWR | MEASURING 
IN WATTS KMC MAX. TIME | ACCURACY 


DC-4KMC | ° 1 min. or less 
DC - 4KMC ‘ 1 min. or less 
DC - 4KMC A 1 min. or less 
DC - 4KMC J 1 min. or less 


208 RIVER ST.*/RED BANK 


ECectr0 \MPUISE LABORATORY INC.| Phone. Stodysick 10404 
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ALL Dieirs nN LINE| 


CAN BE 


EAD FROM LS) 
ie “ADOyyT 


featuring 
ONE-PLANE PRESENTATION 
Series 10000 


VOLTAGE 


CONST, CURRENT 


from the 


SAME TERMINALS! 


firms throughout MODEL 4005 is a 40 volt, 

the world in just a $] 43°° 500 ma, regulated DC 

few years prove power supply incorpo- 

unprecedented F088. rating AMBITROL,* a 

acceptance of FACTORY transistorized regulator 

IEE digital permitting continuous 

QUANTITY PRICES readouts. = control of voltage or cur- 

ON REQUEST Available rent to .05% with adjust- 

: ? Write For able automatic electronic 

Binary-To-Decimal WRITE TODAY FOR Catalog crossover to either voltage 
Decoders Available. complete SPECIFICATIONS | or current regulation, 


Representatives in principal cities - x e 


1700 SHAMES DRIVE 
WESTBURY, NEW YORK 
EDgewood 3-6200 (LD Area Code 516) 
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Tech Data 


for Engineers 


DC Power Supplies 


“Tung-Sol Tips,” No. 11, Sept. 1960, 
(a monthly publication of Tung-Sol 
Electric, Inc., 95 8th Ave., Newark 4, 
N. J.) features an article on de power 
supplies. It is illustrated with curves, 
tables, schematics, and a_ trouble 
shooting chart. 
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Coaxial Hybrid Mixers 


Mullard Equipment Ltd., Mullard 
House, Torrington Pl., London (En- 
gland) offers a data sheet describing 
mixers for S and X-band frequen- 
cies. Design is based on a coaxial 
phase-reversal hybrid circuit which 
will operate over a 3:1 frequency 
range without tuning, and which can 
be scaled in dimensions for each band. 
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Dip-Brazing 


Four-page brochure discusses Alu- 
minum Dip-Brazing, a process that 
allows perfect joining of aluminum to 
form homogeneous parts. It offers a 
strength of weld equal to or better 
than the parent metal. Also: a data 
sheet describing the company’s minia- 
ture C band Triode Oscillator. Sheet 
includes outline drawing, tech data, 
and curves (frequency vs. power). 
John Gombos Co., Inc., Webro Road, 
Clifton, N. J. 
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Millimicrosecond Data 


Wall chart from Lumatron Elec- 
tronics, 116 County Courthouse Rd., 
New Hyde Park, L. I., N. Y., includes: 
frequency-time conversions; attenua- 
tor design; capacitive reactance; step 
function response of line terminations; 
db-voltage ratio conversions; delay 
characteristics of coaxial cable; and 
ratio of inner to outer dia. of coaxial 
devices. 
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Power Generators 


Series of data sheets from Ray- 
theon Co., 100 River St., Waltham 54, 
Mass., describe the Company’s Power 
Generators. Included are Models 
PGM 100 and 101 for laboratory use 
(power output of 800 w at 2450 MC); 
they feature variable power from 250 
to 800 watts, standard RG 104/U 
waveguide output; both 120 cycle and 
10% modulated de operation, and 
peak power as high as 1125 watts. 
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Indicator 


Single page data sheet, bulletin S- 
259, from Specialties, Inc., Charlottes- 
ville-Albemarle Airport, P. O. Box 
888, Charlottesville, Va., features the 
Specialert Signaler, a fast, positive 
indication of electrical failure or func- 
tional information. It offers a 
printed display and can be used in 
circuits requiring from 1 to 220 
vac/de. 
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MOLDED 


WIRE-WOUND 


(Power Type) 


This large family of precision resistors 
offers you flexibility for varied applica- 
tions and traditional Ohmite quality for 
the most exacting requirements. Many of 
these styles are stocked in a wide range 
of values by the factory and Electronics 
Distributors throughout the country. 


METAL FILM (SERIES 77) Units con- 

sist of metal film on glass substrate, 
hermetically sealed in high temperature 
resin. They possess long load and shelf 
life, low noise level, excellent high-fre- 
quency characteristics, and exceed mili- 
tary specifications. Rated at 125°C and 
150°C. Resistances from 25 ohms to 2.5 
megohms. Wattages from 4 to 2 watts. 
Cylindrical, semicylindrical, or flat-sided 
shapes with radial or axial leads. Toler- 
ances are 0.1%, 0.25%, 0.5%, and 1%. 
Bulletin 155. 


MOLDED WIRE-WOUND (SERIES 88, 

Power Type) These resistors utilize 
a single-layer winding on a ceramic core, 
welded connections throughout, and a 
molded silicone ceramic jacket. Uniform 
physical size in each rating. Supplied in 
1, 3, 5, 7, and 10-watt sizes; resistances 
to approximately 50,000 ohms. Units meet 
MIL-R-26C specifications. Tolerances are 
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PRECISION RESISTORS 
5 TYPES. : - TOLERANCES TO 0.1% 


ENCAPSULATED VARNISH 


IMPREGNATED 


0.1%, 0.25%, 0.5%, 1.0%, and 3.0% (at 
25°C). Bulletin 153. 


ENCAPSULATED (SERIES 85 AND 

86) Resistance wire, pie-wound on 
a steatite bobbin, is enveloped in an epoxy 
type resin. Welded connections through- 
out. Units meet and surpass military speci- 
fications. Series 85 has axial leads; 
Series 86, lug-type terminals. Designed 
to meet the requirements of MIL-R-93B. 
Resistance values to 3.1 megohms. Toler- 
ances are 0.1%, 0.25%, 0.5%, and 1%. 


VARNISH IMPREGNATED (SERIES 

83, 84) Enameled wire is pie-wound 
or non-hygroscopic ceramic bobbin, and 
entire unit is vacuum impregnated. Radial 
wire lead, or radial lug terminals. Made 
to order only. Resistances from 0.1 ohm 
to approximately 5 megohms; 4% and 
1-watt sizes. Tolerances are 0.1%, 0.25%, 
0.5%, and 1%. 


VITREOUS ENAMELED (POWER 

TYPE) Most Ohmite power resis- 
tors can be provided to close tolerances 
when precision as well as high wattage is 
desired. Depending on the requirements, 
the units are generally derated (often to 
10% of free air watts) to minimize the 
effect of TC and maintain the best stability. 


VITREOUS ENAMELED 
(Power Type) 


OHMITE 


MANUFACTURING COMPANY 


3662 Howard Street 
Skokie, Illinois 


RHEOSTATS * RELAYS * POWER RESISTORS 
PRECISION RESISTORS * MICROMODULES 
TAP SWITCHES * GERMANIUM DIODES 
TANTALUM CAPACITORS °* R. F. CHOKES 
VARIABLE TRANSFORMERS 


OHMITE 
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|| Optical Maser 
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iciewacitbuaelt Tracing rit 
DRAWING TIME...2 hrs. 
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OGILVIE Tracing Media 


1 hr. 


DRAWING TIME 


OGILVIE PRESS, INC. 
33 Rockwell Pl., Bklyn. 17, N. Y. 
Please rush free sample. Also, please quote 


t 
t 
t 
' 
« 
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(Continued from page 7) 


Bell Laboratories’ scientists R. 
J. Collins, D. F. Nelson, A. L. 
Schawlow, W. L. Bond, C. G. B. 
Garrett, and W. K. Kaiser de- 
scribed their physical experiments 
with an optical maser in the cur- 
rent issue of “Physical Review 
Letters.” The working substance 
was synthetic ruby, a material 
originally proposed for use in op- 
tical masers by Schawlow. It was 


| used in the manner originated by 


| to be slightly 


| vered ends. 


T. H. Maiman of Hughes Research 
Laboratories, who first observed 
optical maser effects in ruby. 

The heart of the Bell Labora- 
tories optical maser is a synthetic 
ruby rod, 1% in. long and 1/5 in. 
in diameter. The two ends were 
polished until extremely flat and 
parallel, then covered with a re- 
flecting layer of silver thin enough 
transparent. This 
ruby rod was held in the center 
of a spiral photoflash lamp, and 
illuminated with an intense flash 
of ordinary white light. 

The investigators found that 
when the power applied to the 
flash lamp exceeded a _ certain 
value, a nearly parallel] beam of 
light was emitted through the sil- 
This light was red, 
like the ordinary fluorescent light 
from ruby, but differed from it in 
several important ways. First, it 
was sixty times closer to being 
“monochromatic” (of a single fre- 
quency) than the ordinary fluores- 
cent light from ruby. 

Secondly, the light was shown 
to be “coherent,” or of a single 
phase. This was demonstrated by 
arranging two fine, parallel slits 
in a thick silver coating on one 
end of a ruby rod. The pattern 
of emerging light showed that the 
light from one slit was “interfer- 
ing” with the light from the other, 
indicating that the emitted light 
was in phase across the end of 
the rod. 

Thirdly, almost all of this mono- 
chromatic light was emitted with- 


| in a cone angle of only .1°. Within 


this cone, the intensity of the 
light was far higher than could 
be obtained by the ordinary fluo- 
rescent process. 

The coherent light was found to 
be emitted in intense short bursts, 
each in the order of a millionth of 
a second long. With the present 
flash lamp, maser action could be 
sustained for about a thousandth 
of a second, during which several 
hundred of these bursts were ob- 
served. 
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SOCIAL SECURITY RECORDS 


Twelve Electronic Data Processing Systems, 
(five RCA 501’s and seven RCA 301’s) will 
be installed on jan. 1, 1961 by the Bureau 
of Old Age and Survivor's Insurance in seven 
payment centers to handle the nation’s vo- 
luminous Social Security paperwork. 


Fighter-Bomber Control 
System Built by Hughes 


A new aircraft electronic sys- 
tem, TARAN (Tactical Attack Ra- 
dar and Navigation), developed by 
Hughes Aircraft Co., Culver City, 
Calif., enables a fighter-bomber to 
fly hedge-hopping missions in ad- 
verse weather and to avoid detec- 
tion by darting in below an enemy’s 
radar cover. The system makes 
possible the operation of tactical 
aircraft by electronic control much 
as all weather interceptors do. 
TARAN was especially designed to 
fit into a small, fast fighter air- 
craft and would be easily operated. 
It has three basic capabilities: nav- 
igation, air-to-ground attack and 
air-to-air attack. One of TARAN’s 
features is a “terrain avoidance” 
mode enabling the radar to “see” 
only those objects high enough to 
be dangerous to the aircraft. 
“Ground mapping” is an added fea- 
ture, designed to aid blind flying. 
In this mode the radar scope dis- 
plays a “picture” of the terrain be- 
neath the aircraft so that the pilot 
can orient himself and compare the 
radar picture to the navigational 
map display. These features were 
developed to enable to pilot to fly 
out to a distant target, destroy it 
and return to base without ever 
actually seeing the enemy or ground 
at any time. 

The problem of building a high 
degree of versatility into such a 
small system was overcome by 
new miniaturization and packaging 
techniques, by integrating compo- 
nents in such a way that the same 
units perform both armament con- 
trol and navigation functions, and 
by building a radar of microwave 
frequency. 
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W 
solder 
development! 


—., 


ALPHA flux-filled washers open a whole new field of 
automatic soldering opportunities! 

Unique design insures maximum surface -to-surface contact on 
close-fitting parts, complete peripheral fluxing. Produced through 
@ special ALPHA process, they provide, for the first time, com- 
pletely new soldering opportunities. 

ALPHA makes a wide range of flux-filled and solid "o 
Request information today! 


car “Mas. 


In Los Angeles, Calif.: 
2343 Saybrook Ave. 
In Chicago, Ill: S8J met Se., 
ALPHALOY Corp., 2250 S. Lumber St. Jersey City 4, N. J. 
Other ALPHA products: 

Core and Solid Wire Solders ¢ Fluxes * High Purity Metals 
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EW! x-acto 
PEN Knife 


nrin fam 


© Famous X-acto Knife Features! Ali the features 

of the famous interchangeable Blade X-acto Knife, 
Takes 3 styles of surgically sharp blades—specially 
designed for precise cutting and slitting operations. 


© $e Safe! Crystal clear ‘‘See-Thru’’ Piastic Cap 
reveals the biade. No mistaking it for anything 
but a knife when carried with other capped 
instruments. 


© Always Convenient! Just clip it to your 
pocket and carry it with you everywhere. 


For immediate i vement in efficiency, 
accuracy and safety switch to X-acto! 
(Here’s an idea! The X-acto 
PenKnife can be imprinted. 

It makes an excellent business 

gift. Complete details, with 

quantity eaens, sent 

upon request.) 


— — Sample mee: 


’ Bee enary ree.s, Ine. 

Div. of X-ACTO 

48-415 Van Dam’ Street, 

Long Island City i, N. Y. 

Enciosed is $1.00. Please send 

me a PenkKnife with the num- 

ber... (specify #10, 11 or 16 

blade) blade and free illustrated 

for small, fi catalog of X-acto precision knives, 

Ne. 10— general cutting. blades, and tools. 


cutting bof 
: a ee 
No. 11- by a, Sittoe 


Address 


No. 16 — notches, 
cils — in ‘nin 
terials. City. Zone... State. 
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CLARE 
printed circuit relays 


CUSTOM-BUILT 
to 
YOUR DESIGN 


SPACE 
WEIGHT 
COST 


This outstanding relay assembly brings 
to designers of data processing and data 
logging equipment all the proved advan- 
tages of CLARE mercury-wetted contact 
relays in the smallest possible space. 
Individual switch capsules and coils 
are affixed to a printed circuit board and 
sealed from dust, moisture or tampering 
by “SKIN-PACK’’, a tough vinyl] coating. 
Let us show you how we would adapt 
your board to include either the stand- 
ard HG relay or the ultra-high speed HGS 
. as well as other selected components. 


This switch has a life expectancy of over 
one billion operations. Exact size. 


Each capsule surrounded by individual » 
coil, wound to customer’s specifications. 


Discover how you can save time, 
space and money . . . with CLARE 
printed circuit relays. Contact your 
nearby CLARE representative or ad- 
dress: C. P. Clare & Co., 3101 Pratt 
Blvd., Chicago 45, Illinois. In 
Canada: C. P. Clare Canada Limited, 
P. O. Box 134, Downsview, Ontario. 


AR 
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REPAIR PRINTED CIRCUITS % 


SELECTIVE 
PLATING 


Fast way to plate sliding 
contacts of printed circuits 
with accurate thicknesses 
of gold or rhodium. 


QUICK, LOW COST SALVAGE and PRODUCTION 


© Reinforce hot-dipped solder. 
* Plate tabs for wear resistance. 
© Correct prototype circuit lines. 
*® Gold-plate flexible circuits. 
Write for Descriptive Brochure. 


SIFCO metacnemicat, Inc. 
935 East 63rd Street © Cleveland 3, Ohio 


A Subsidiary of 
The Steel Improvement & Forge Co. 


© Repair breaks in continuity. 
© Repair defective electroplating. 


© Build-up circuit contact area 
flush with plastic surface. 


No Disassembly. No Rewiring. 


Precision-plate selected areas rapidly 
without dismantling components. Dalic 
Process accurately controls thickness of 
deposits. No immersion tanks. Mobile 
equipment takes plating to the job. 
AGENTS 
MARLANE DEVELOPMENT CO., INC. PIDDINGTON & ASSOCIATES LTD. 


153 Eost 26th Street 3219 East Foothill Blvd. 
New York 10, N.Y. Pasadena, California 
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D & S AVIATION CO., LTD. 
671 Laurentides Blvd. 
Pont Viou, Montreal, Quebec 


HYDRITE CHEMICAL CO. 
605 South 12th Street 
Milwaukee 4, Wis. 


KAY 


cay Sedin 
High Frequency Attenuators 


ROTARY MODELS—40 SERIES 
@ Digital Readout 
@ 0-119 db 


TOGGLE SWITCH MODELS 
@ 0-101 db, 30 series @ 0-41, 20 series 
@ Fixed 0 to 10 db Insertion Loss 


TOGGLE SWITCH MODELS 


MODEL 40 


SERIES 


MODEL 30 
MODE 
DEL 20 SERIES SERIES | 


DC-500 mc 


ax up to 250 mc 


2:1lm 
owe 4: 1 max 250 to 500 mc 


50, 70 or 90 ohm 
Impedance 


MIN. 


High F Pre- 
Token hh “en INSERTION* 


cision Teflon & Silver 
Switches 


0.1 db at 250 me; 0.2 db at 500 mc 


At Full Attenuation : 
0.9 db at 250 mc, 20 
db frem 250 to 500 me 


1% Carbon Film 


: ACCURACY 
Resistors 


0.5 db at 250 me, 1.2 
db from 250 to 500 mc 


$79.00* 


At Full Attenuation : | 


" 


Fully Shielded it 
ully ielded Units PRICE 


» 
< 
* 
x 


| $110.00* | $250.00 


*Fixed 10 db available, add $5.00 
All prices f.0.b. factory 


Write for Catalog Information 


KAY ELECTRIC COMPANY 


Dept. El-I! 


* Rotary operated attenuators 
with attenuation (db) read 
on a direct reading dial. 


% 
» 
x 
B 


Maple Ave., Pine Brook, N. J. CApital 6-4000 
i ee 
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Strict inspection allows only a small tolerance. 
Film is subjected to minute inspection. 


Microfilm 


(Continued from page 93) 


gained is that the EAM card, once 
verified, contains a forever-accu- 
rate engineering drawing combina- 
tion with all pertinent information, 
ready to be sorted into any desired 
sequence, reproduced, filed and re- 
trieved with the utmost efficiency 
by high speed electrical accounting 
machines. The saving of time is, 
of course, enormous. Equally im- 
portant is the space saving (it is 
now possible to store 100,000 draw- 


ings in only 4 square feet of floor 
| space) and the saving in personnel 
| (40%). There are also substantial 
| dollar savings under the new sys- 
tem. 

ARGMA, in addition to the EAM 
microfilm aperture card, has for- 
mulated and put into its mecha- 
nized system other EAM punch 
card projects which tie-in with and 
control the engineering drawing 
operation. These projects are so 
designed that they can be switched 
from a basic machine operation to 
a high speed computer operation 
with minute programming for 
maintaining accurate engineering 
records. 


Equipment can print out from aperture cards 
any tabulation of information in the pre- 
scribed order and can even write its own 
disposal information. 
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SPECIAL JANUARY ISSUE 


Proceedings of the IRE 


November 1960 


Electronic computers are the “time machines” of today — they bring to 
man the precious gift of time. They think, relate, evaluate and solve 
fantastic problems in millionths of a second. Each operation they per- 
form releases you, the radio-electronics engineer, the mathematician, 
the physicist, the chemist — for work that calls for the human mind 
and heart. 


Obviously, you should know about computers. Computers, today, are 
more compact, more complex, and about 50,000 times faster than 
those made just a few years ago. Progress such as this means constant 
and dramatic changes. It would take precious hours each day to keep 
abreast of all developments. 


You can, however, learn about computers far more easily — by reserv- 
ing your copy now, of this special January issue of Proceedings. In it 
you will find the sum of all that’s new in computers. You get 360 
pages of brilliant research and authoritative writing (of course at 
engineering levels), made up of some 40 separate papers; 12 of these 
specially-invited. 


Like other special issues of Proceedings, the computer issue prom- 
ises to remain definitive for years to come. If you're not already an 
IRE member, make sure you get a copy of the Proceedings Special 
Computer Issue by sending in the coupon below. 


INVITED PAPERS FOR COMPUTER ISSUE INCLUDE: 


Adaptive Control — Present and Future 
J. G. Truxall (Poly. Inst. of Brooklyn) 
State of the Art of Perceptron Machines 
J. R. Hawkins (Aeronutronic Systems) 
Survey of Artificial Intelligence Marion Minsky (MIT Lincoln Lab.) 
Organization of Arithmetic and Control Sections of Computers 
W. L. Lawless, Jr. (IBM) 
Survey of Storage Devices Jan Rajchman (RCA) 
Automatic Programming 
W. Orchard-Hays (Corp. for Economic Industrial Research) 
State of the Art of Digital Communication 


J. M. Wier (Bell Telephone Labs.) 
Computer Developments in Europe 


Isaac Auerbach (Auerbach Electronics) 

New Applications of Computers W. F. Bauer (Ramo-Wooldridge) 
State of the Art of Display Equipment 

Roger Sisson (Aeronutronic Systems) 


Proceedings of the IRE 


1 East 79th St., New York 21 


( Enclosed is $3.00 All IRE members will receive this 


(0 Enclosed is company purchase order January issue as usual. 
for the January. 1961, issue on Extra copies to members, $1.25 each 
Computers 1961. (only one to a member). 
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Address__ 


City & State. 


THE INSTITUTE OF RADIO ENGINEERS 
1 East 79th Street, New York 21, New York 
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ANDREW RADOME EQUIPPED ANTENNAS DEFY ICE...SNOW...WIND 
Andrew radomes provide excellent 2-way year-round protection 
for Andrew microwave antenna systems. First, they protect feed 
and reflecting surface against the attenuating effects of snow, ice 
and debris accumulation. Secondly, for tower mounted antennas 
they reduce the effects of wind thrust by 35%. 

All Andrew radomes are lightweight and easy to install—clip 
directly to the dish rim of existing antennas. Unheated radomes 
are suitable for all but exceptional cases. In areas where freezing 
rain occurs, heated radomes can be provided. 


KVLS 


GAN 


y/ 


, 


Ki 


Pr / 


SPECIFICATIONS 
STANDARD RADOMES 
‘ VSWR Thrust ot* 
Attenuation 
Contribution 30 psf 
@ 6kme. db @ 6 kme (Flats), Ibs. 
1,990 
1,270 
714 
320 
75 


\A 


| 


XN 


*Including antenna 


HEATED RADOMES 
Dic. Type Attenuation c ontributi _ = 5 > ig Power** 
Feet No. @ 6kmc. db @é6kme. (Flats), Ibs. Reqmts. 
10 HR10 . 0.02 1,990 3,400 wotts 
8 HR8 0.02 1,270 2,400 wotts 
6 HR6 0.02 714 1,200 wotts 
4 HR4 0.02 320 550 wotts 
2 HR2 ' 0.02 75 150 watts 


*including antenna 


Tan! 8 bwh 


**Power requirements for HRIO ond HR8 are 3 wire single phase 60 cycle 
220 volts. 


Power requirements for HR6, HR4 ond HR2 are single phase 60 cycle 115 v. 


= 4° 


y\ XX 26 


| 
| 
2 
| 


For further details on ANDREW Microwave Antennas, 
Radomes, Wave Guides write for new Andrew Catalog M. 


ANTENNAS Z 


ANTENNA SYSTEMS 


TRANSMISSION LINES oy en 
P. O. Box 807, Chicago 42, Illinois 


Boston * New York * Washington + Los Angeles * Toronto 


Sa Es 


remem 
SE MEER 


“We have paid particular attention to antennas “We have had up to four inches “Our field forces report that the radomes pro- 
during high wind conditions of gusts up to 40-60 of ice on the radome with prac- duce a signal loss of less than 1 db per antenna. 
m.p.h. It is very obvious that these radomes tically no reduction of antenna Several radomes were removed and antennas 
quite materially reduce the wind loading on the effectiveness.” KLIX-AM-TV, inspected following a heavy snow storm and no 
parabolas—due to their shape factor.” Washing- The KLIX Corporation, Twin snow or ice was found in the antennas.” Natural 
ton State Patrol, Kennewick, Washington Falls, Idaho Gas Pipeline Company of America 
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Tele-Tech’s 


ELECTRONIC 
OPERATIONS 


The Systems Engineering Section of ELECTRONIC INDUSTRIES 


NOVEMBER 1960 


SYSTEMS—WISE ... 


> A new communications system demonstrated by Infra- 
red Industries, Inc., Waltham, Mass. uses infrared radia- 
tion as the voice carrier. A hand-held, self-powered 
Infraphone (about the size of a home movie camera) is 
“aimed” at another unit anywhere within its line-of- 
sight. Both phones are identical transmitter-receiver 
units. Range of operation is hundreds of yards—clarity 
is comparable to telephone. 


> NAB contends that the FCC is the final authority in 
determining whether construction of a radio or TV 
tower constitutes a hazard to air navigation. The action 
was taken in answer to a statement by the Federal 
Aviation Agency seeking final approval by the aviation 
agency before such towers could be built. 


> A policy statement by T. Keith Glennan, NASA head, 
has been hailed by Homer R. Denius, Pres., Radiation 
Inc., Melbourne, Fla. The statement offered NASA’s 
assistance to private industry for development of radio 
satellite communications systems. Courier satellite, launch- 
ed Oct. 5 demonstrated feasibility of these systems. 
Radiation, Inc. has proposed systems for 24-hr satellite 
programs. 


> Panel 5 of EIA’s National Stereophonic Radio Com- 
mittee has completed tests several weeks ahead of sched- 
ule. Upon correlation, the data collected will be pre- 
sented for review by the NSRC Coordination Committee 
prior to submission to EIA for filing with the FCC. 
Tests measured transmission and stereophonic recep- 
tion of 6 stereo FM systems and evaluated compatibility 
of monophonic receivers to the broadcasts. 


“NOISIEST" SPOT IN TOWN 


Insulated noise room, 
built by Shure Broth- 
ers, Inc., to aid de- 
velopment of better 
noise - discriminating 
microphones d u p 1 i- 
cates loudest sounds 
man can_ produce. 
Though generated 
sound inside is in- 
tense, D. O. Rail’s 
voice is transmitted 
clearly, with back- 
ground noise muffled. 
A. J. Browns sits at 
the control panel, 
monitoring. 
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> IBM’s 1009 links magnetic core memories of solid-state 
IBM 1401 computers over regular local or long distance 
telephone or telegraph lines allowing two-way communi- 
cation between computers at the rate of 150 numbers 
or letters per second. With IBM’s 1009, the IBM 1401 
can function as either a data transmission or data re- 
ceiving terminal, as well as a regular data processing 
system. 


ELECTRONIC DATA SYSTEM 


Flight testing at G.E.’s Flight Test Facility of its 193-3 turbojet en- 
gines, slated for the 2,000 mph B-70 bomber will be speeded up by 
installation of a data 

processing system and 

companion airborne 

data acquisition sys- 

tem, secured from 

Radiation In- 

corporated, Mel- 

bourne, Fla. Advanced 

systems combine ana- 

log and digital tech- 

niques using pulse 

code modulation. 


>» NAB’s Selection Committee has elected Governor Leroy 
Collins of Florida as its President, succeeding the late 
Harold E. Fellows. He was elected for a three-year term, 
beginning in January, at $75,000 per year. 


>» Electrical signals have been sent for over a hundred 
miles from a transmitting station deep in a mine shaft. 
Experiments were conducted by Space Electronics Corp., 
930 Air Way, Glendale, Calif. for the Air Force. The 
Air Force feels the technique can furnish possible com- 
munications for buried sites. 


» An image translator to measure photographic traces 
of missile trajectories is being developed for the Army 
by Gilliland Instrument Co., Oakland, Calif. The $100,000 
system will measure X and Y co-ordinates of point or 
line images to within one microm. Trajectory can be 
measured in minutes. System will be similar to the 
company’s “Franckenstein” Image Translators which are 
used for satellite orbit computation and nuclear research. 


» FCC requests that U. S. licensees or applicants with 
international broadcasting problems refer them to the 
FCC rather than deal directly with foreign licensees or 
foreign governments. Unauthorized negotiations involve 
the risk of violating U. S. laws which prohibit certain 
types of “correspondence or intercourse” with foreign 
governments. 


> The 1960-61 TV Committee on Video Tape Usage has 
been selected by the Policy Committee of NAB. Willard 
A. Michaels, WJBK-TV, Detroit, Mich., is chairman. 
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Important facts to know about Laminated Plastics 


LAMINATED PLASTICS What they are, where they can be used 


Taylor laminated plastics, also known 
as reinforced plastics, are thermoset- 
ting-type materials formed by impreg- 
nating paper, cotton cloth, asbestos, 
glass cloth, nylon or other base ma- 
terials with synthetic resins and fusing 
them into sheets, rods, tubes and spe- 
cial shapes under heat and pressure. 
These materials exhibit a valuable 
combination of characteristics, includ- 
ing high electrical insulation resistance, 
structural strength, strength-to-weight 
ratio, and resistance to chemical re- 
action; also adaptability to fabricating 
operations. 


Types of laminated plastics made by Taylor 
There are four basic types of Taylor 
laminated plastics commonly specified 
and used throughout industry today. 
They are as follows: 


Phenolic Laminates. Paper, cotton 
fabric or mat, asbestos, glass cloth or 
nylon bases impregnated with phenol 
formaldehyde resins. These provide 
strength and rigidity, dimensional sta- 
bility, resistance to heat, chemical re- 
sistance, and good dielectric character- 
istics. Some Taylor grades are excel- 
lent basic materials for gears, cams, 
pinions, bearings and other mechanical 
applications. Others are widely used in 
terminal boards, switchgear, circuit 
breakers, switches, electrical appli- 
ances and motors. Also in radios, tele- 
vision equipment and other electronic 
devices; and in missiles as nose cones, 
exhaust nozzles, and combustion cham- 
ber liners. 
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Melamine Laminates. Glass cloth or 
cotton fabric impregnated with mela- 
mine formaldehyde resin. Taylor mela- 
mine laminates have superior mechan- 
ical strength and are especially de- 
sirable for their arc-resistant qualities. 
Good flame and heat resistance, good 
resistance to the corrosive effects of 
alkalis and most other common sol- 
vents, besides other favorable char- 
acteristics. Typical applications include 
arc barriers, switchboard panels, and 
circuit-breaker parts in electrical in- 
stallations. 


r 


Silicone Laminates. Continuous-fila- 
ment woven glass fabric impregnated 
with a silicone resin. These laminates 
combine high heat resistance (up to 


500°F. continuous) with excellent 
electrical and mechanical properties. 
They are primarily used in high-tem- 
perature electrical applications and 
high-frequency radio equipment. 


Epoxy Laminates. Continuous-fila- 
ment woven glass fabric or paper im- 
pregnated with epoxy resin. Glass- 
fabric grades are designed for use in 
applications requiring high humidity- 
resistance, good chemical resistance, 
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and strength retention at elevated tem- 
peratures. Paper grades are used under 
high-humidity conditions where re- 
sistance to acids and alkalis is required. 
Both grades are characterized by good 
dielectric strength, low dielectric losses, 
and high insulation resistance even 
following severe humidity conditions. 


Recent technical advances in the bond- 
ing of various metallic and nonmetallic 
materials to laminated plastics have 
opened up new design opportunities. 
It is now possible to bond virtually any 
compatible material with a laminated 
plastic to form a composite which 
combines the advantages of both. One 
of the first composite materials was a 
copper-clad laminate used for printed 
circuits. More recent composite lam- 
inates, usually manufactured to cus- 
tomer specification, include the follow- 
ing: Taylorite® vulcanized fibre-clad, 
rubber-clad, asbestos-clad, aluminum- 
clad, beryllium-copper-clad, stainless- 
steel-clad, magnesium-clad, and silver- 
and gold-clad. Any one of these ma- 
terials can be sandwiched between 
sheets of laminates, too, and can be 
molded to fit specific requirements. 


Send for complete information about 
any or all of these Taylor laminates. 
And remember Taylor’s new selection 
guide will simplify your problems in 
choosing the right laminate for your 
specific application. Taylor Fibre Co., 
Norristown 53, Pa. 


aylor 
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For Custom Installations... 


Make Your Own 
Waveguide Bends 


Costs can be sharply reduced on custom waveguide installations 
by bending and twisting your own waveguide. 

With the simple bender described here 
relatively unskilled persons can make these bends and twists. 


N the course of providing micro- 

wave diagnostic systems for the 
Sherwood Physics groups, the Mi- 
crowave Diagnostic Group has had 
to provide various and sundry 
waveguide runs. These runs neces- 
sitated the use of E- and H-plane 
bends and waveguide twists for 
maintaining the correct polariza- 
tion. 

The past practice has been to 
purchase these units from outside 
vendors and install them in the sys- 
tem. A typical system might in- 
volve the use of a half dozen bends 
and from two to four waveguide 
twists. Depending on the band 
used, the cost of bends range from 
$30 to $50 each, and twists cost 
about $50 each. The total cost 
would amount to perhaps $500 for 
seemingly insignificant transmis- 
sion line sections for one system. 

The Sherwood activity encom- 


Work performed under auspices of the 
U. S. Atomic Energy Commission. 
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passes frequencies from X-band to 
3 mm so that a very sizable 
amount of money must be invested 
in waveguide sections. A typical 
order for bends covering three 
bands comes to about $1,000. This 
order was cancelled after the de- 
sign of the machine to be described 
was completed. Estimated cost us- 
ing the machine was $250. 
Waveguide flanges cost about $2 
each. The cost of RG96/U wave- 
guide per foot is about $4.50, and 
three or four bends can be made 
from a foot of waveguide. It is 
easy to see that if relatively un- 
skilled technicians are used, these 
bends can be made for no more 


A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor 
ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts., Phila. 39, Pa. 
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Fig. 1: Waveguide bender and twisting device 
for shaping small waveguide will cut costs. 


By HARLIN L. BUNN 


Electronic Engineer 
University of California 
Lawrence Radiation Lab. 
P.O. Box 808 


Livermore, Calif. 


than $15 each, once an initial set 
up is made. Small numbers such as 
two or three pieces of course 
would not pay as it would be cheap- 
er to buy them. However, many 
such items are required in the 
Sherwood work and the author has 
designed a very simple machine for 
making bends and twists. 

With this machine we can pro- 
vide a very long run of waveguide 
which includes many such twists 
and bends with only two flanges 
for a standard length of wave- 
guide. An electrical advantage is 
gained through this practice as 
there is resistive loss associated 
with each set of coupling flanges. 
This can be very important in the 
50-100 KMC range. Relatively large 
losses can be acquired in this fre- 
quency range with the use of sev- 
eral sets of flanges. 

In addition, there is a theorem 
which says that we can obtain a 
standing wave ratio for two com- 
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Waveguide Bender 
(Continued) 


ponents connected in tandem which 
can have a value between the divi- 
dend and the multiplicand of the 
individual ratios. It is easily seen 
that with several components it is 
possible to obtain relatively high 
values of standing wave ratio. This 
can be quite important in receivers 
used for determining electron tem- 
peratures. The elimination of sev- 
eral sets of flanges for a custom 
installation can be very beneficial 
in eliminating these two sources of 
electrical disturbance. 


Bending Machine 


Figure 1 shows the basic ma- 
chine. A roller is attached to the 
base plate at the right hand end 
by means of a metal plate and a 
pivoting pin. A rectangular groove 
is machined in the roller. This 
groove has the outside dimensions 
of the waveguide being bent. For 
example, for an E-plane bend in 
RG96/U, a groove 0.365 inches 
high by 0.225 inches deep is ma- 
chined in the section. Attached to 
the pivot screw is a bending arm 
on which is mounted a ball bearing 
solid roller that presses against the 
waveguide. A slot is provided in 
the bending arm for adjusting the 
position of the roller. Figure 1 
shows three sets of rollers for 
making E- and H-plane bends in 
the waveguide bands 18-26.5 KMC, 
26.5-40 KMC, and 50-75 KMc. Also 
shown are sections for making 
twists in these bands. 


Forming Bends 
To begin with, the waveguide 


Fig. 2: Waveguide is positioned in device for making a bend. 


must be filled with some material 
which will prevent the inside sur- 
face of the guide from collapsing. 
One end of the waveguide is 
pinched in the vise and the filler is 
introduced and packed tightly. This 
must be done with a hammer and 
a rectangular section whose dimen- 
sions correspond to the inside di- 
mensions of the guide. The pack- 
ing should be done as the filler is 
introduced, not after it is complete- 
ly filled. When the filling is com- 
plete, the other end of the guide is 
pinched tightly and the waveguide 
is inserted in the machine. 

Figure 2 shows the waveguide 
mounted in the machine ready for 
bending. The waveguide should be 
clamped to the base plate by means 
of a “C” clamp to prevent its mov- 
ing when pressure is applied for 
bending. The other end of the 
guide is left free as seen in the 
figure. Figure 3 shows the wave- 
guide after the E-plane bend is 


Fig. 3: An E- 
plane bend is 
shown completed 
in bender. 


made. Figure 4 shows the same 
piece set up with the H-plane roller 
in preparation for making the H- 
plane bend. Figure 5 shows the 
section after the H-plane bend is 
made. 

It is important to use the correct 
filler in the waveguide. The au- 
thor’s experience has been that low 
melting point metals such as cero- 
bend are unsuitable as it is prac- 
tically impossible to remove all the 
bits and pieces. This shows up in 
bench measurements as high stand- 
ing wave ratios and excessive in- 
sertion loss. The filler found to be 
most suitable was a fine type of 
sand used in foundries and known 
by the name “San Diego Fine.” 
This packs quite well and does not 
scratch the surface of the wave- 
guide. 

After the bending is complete, 
the pinched-off ends of the wave- 
guide are sawed off and flanges are 
soldered on. This completes the op- 
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Fig. 4: Rollers are changed for an H-plane bend in guide. 


eration. The sand is removed by a 
fine jet of high pressure air. A 
vacuum cleaner can be used to 
catch the sand. 


Making Twists 


The device for making twists is - 


a length of a cylindrical section 
whose inside dimensions will just 
clear the outside diagonal of the 
rectangular waveguide. On one end 
of the section, a flat surface is 
milled away until it is barely touch- 
ing the top of the inserted wave- 
guide. A flat tab is screwed to this 
surface to prevent the waveguide 
from turning in the section. This 
can be seen clearly in Figures 1, 6, 
and 7. The same procedure for fill- 
ing mentioned above is followed. 
Figure 6 shows the waveguide 
section after the E-plane bend has 
been made with the section at- 
tached for twisting. The length of 
twist is controlled by the length of 
the cylindrical twisting section. 


Fig. 5: H-plane bend is shown completed in waveguide. 


—— 


The twist attachment is inserted 
very simply by sliding it on the 
straight end of the waveguide with 
the end of flat tab loose. The tab 
is then tightened, and a torque is 
applied with an adjustable wrench 
as shown in Fig. 6. After the twist 
was made, the tab was loosened 
and the twist section slipped off. 
The H-plane bend was then formed. 
Figure 7 shows the completed sec- 
tion with the E-plane bend, the 
twist, and the H-plane bend. 
Shown also are the three twist sec- 
tions with short pieces of wave- 
guide assembled to illustrate the 
procedure. 

The completed section was made 
to illustrate the procedure. In prac- 
tice, we would probably want to 
use much longer runs. There is no 
limitation on the length involved 
except that the waveguide comes 
in standard lengths. Allowance 
must be made for the end sections 
which are sawed off. 


Fig. 6: Waveguide is positioned for making a twist with wrench. 


Sample sections were cut open 
and the dimensions measured after 
the bends were made. The dimen- 
sions had changed about 0.005 to 
0.010 inch. A different filler could 
eliminate this change but it is not 
serious. A slight change in the cut- 
off frequency and the waveguide 
impedance may result. Bench mea- 
surements showed the units to 
have lower standing wave ratios 
than most of the commercially 
available units in the possession of 
the Diagnostics Group. 
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Fig. 7: Complete set of units for shaping waveguides are shown. 


TOWER TIPS 


INSURANCE 


If 


a station decides to hire its own erector to 


install the tower, it is recommended that the 
following evidence of insurance from the 
erector (in the form of certificates) be ob- 
tained. The following different insurance 
certificates are customary today: 


a. 


Workmen’s compensation and occupation 
diseases, including employer’s liability in- 
surance. LIMITS: This insurance should 
be checked with the statutory require- 
ments as applicable in the state in which 
the work is being performed. Employer’s 
liability should be at least $25,000. 


. Contractor’s public liability insurance 


which covers damage and injury to ob- 
jects and people not under the care and 
custody of the contractor. LIMITS: Bod- 
ily injury, $15,000/100,000; property dam- 
age, $15,000/100,000. 


. Contractor’s protective liability insurance 


protects the contractor with his subcon- 
tractors. For example, the contractor may 
sublet the foundations or sublet the elec- 
trical work or paint because of union prob- 
lems. LIMITS: Bodily injury, $15,000/ 
100,000; property damage, $15,000/ 
100,000. 


. Automobile liability insurance. This covers 


all motor vehicles owned or leased includ- 
ing nonownership liability covering con- 
tractors’ employees’ personal cars and 
trucks. LIMITS: Bodily injury, $100,- 
000; property damage, $100,000. 


. Direct damage insurance. This insurance 


provides for protection against all risk of 
the tower, antenna, lines, and the equip- 
ment which the erector is working on or 
material which is in his (erector’s) cus- 
tody until completion of the job. LIMITS: 
Should be set to cover the value of the 
tower, lights, coaxial lines, antenna, and 
any other equipment he is installing, plus 
erection labor involved. 


The owner should have an insurance policy 
covering any loss to the tower once the tower 
erection is completed and the customer has 
accepted the tower. Values are set for re- 
placement values, namely, the price which he 
has paid for the tower and equipment on the 
tower plus the cost of erection. 


(Reprinted from NAB Engineering Handbook) 


Walter L. Guzewicz 


Stain less, inc. 
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| for Broadcasters 
Electrical Thermometer 


SIEGFRIED S. MEYERS, Ph.D 

Regents Educational TV Project 
N. Y. State Dept. of Ed. 
Albany, N. Y. 
The increase in electrical resistance of a tungsten 
filament with rising temperature is used to indicate 
temperature by employing such resistance changes 
as a shunt across the movement of a 0-200 range 
microammeter in a conventional ohmmeter circuit. 
Fig. 1 shows the circuit of a modified ohmmeter in 
which a momentary dpst toggle switch is used to first 
calibrate the scale for cell-voltage deterioration and 

then to read the unknown temperatures. 


Fig. 1: Tungsten fila- 
ment bulb is used as 
a temperature sens- 
ing probe in conjunc- 
tion with a microam- 
meter. 


1000 2. DRY CELL 

When the switch lies in the normally-released or 
open position the ohmmeter is zero-adjusted by 
means of the 1000 ohm rheostat in a conventional 
ohmmeter circuit. When the switch is manually held 
down against spring tension to its operated-position 
the 7000 ohm fixed resistor is short-circuited; and 
the tungsten temperature probe (G.E. #47 radio pilot 
lamp) is shunted directly across the microammeter 
movement. (Fig. 2.) 


Fig. 2: Completed 
electrical thermome- 
ter, along with tem- 
perature probe is 
shown. 


As the temperature increases, the tungsten’s resis- 
tance increases. Hence, more current flows from the 
dry cell through the microammeter across which the 
tungsten probe is shunted. The scale readings are 
then calibrated for temperature values by direct com- 
parison with the observed readings of a standard 
thermometer. 


$$$ for Your Ideas 


Readers are invited to contribute their own suggestions 

which should be short and include photographs or rough 

sketches. Typewritten, double spaced text is requested. 
Our usual rate will be paid for material used. 
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THUMBWHEEL SWITCHES 
: ove dialed Applications. 


® Available with internal lighting MIL-L-25467A. 


NEW 2° BLOWERS... wc 


Globe’s new 2” diameter VAX-2 vaneaxial blowers give you 
substantial amounts of cooling air in a rugged, compact, light- 
weight package. Check over these two blowers. 


Removable wafer type, Series TSD-R. For con- 
tinuous operation applications where in- 
terruptions must be held to an absolute 
minimum. 


VAX-2-MC. Designed for 50 cfm. @ 2.1” H,0 back pressure, 
unit operates on 200 v.a.c., 400 cycle, 3-phase or 115 v.a.c., 
400 cycle, 1-phase. Variable speed high altitude units available. 
Length is 1%”; weight is 5 oz. Flange mounting. Designed for 
MIL specs. 

VAX-2-MM. Designed for 41 cfm. @ 1.5” H,0 back pressure, 
unit operates on 26 v.d.c., but other versions may be wound 
for up to 115 v.d.c. operation. Length is 2”; weight is 5 oz. 
Flange mounting. Designed for MIL specs. 

Request Bulletin VAX-2 from Globe Industries, 1784 Stanley 
Avenue, Dayton 4, Ohio. 


GLOBE 
INDUSTRIES, 
INC. 


GLOBE 
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Permanent wafer type, Series TSB-P. Available 
in 8, 10, 12 of 16 positions, up to 36 
Switches per assembly. 


CHICAGO PIN OUST 
ips Dweresy cied 


Phor WE 
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SWEEP 
GENERATORS 
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M ICROWAVE 
FREQUENCIES 
950-2450 mc 


November 1960 


Telonic’s new ED-1A and ED-4A Sweep Generators provide 
a flat, stable, swept signal source for operation in the 
region of 950 to 2450 mc. The ED-1A operates in the 
950 to 1800 mc range, and the ED-4A covers 1450 to 
2450 mc. Both instruments feature variable sweep width 
and have an output of over 0.3 volts RMS into 50 ohms. 


The instruments use a GAF4A tube to excite a harmonic 
generating diode that provides an output, filtered to 
deliver only the second harmonic. Signal level is well 
isolated from the source to the load and is held constant 
by a leveling circuit. 


Several accessories such as harmonic markers, fixed mark- 
“ers, and detectors are available to extend usefulness of 
both instruments in laboratory-type applications. 


Center 
Frequency Range 


1000-1700 mc 
1500-2400 mc 


Swept 
Width 
.05-8% 
.05-8% 


Model 


ED-1A 
ED-4A 


Price 


1495.00 
1495.00 


Swept Range 


950-1800 mc 
1450-2450 me 


For complete data on the ED series or other Sweep Gen- 
erators and accessories write to 


po INDUSTRIES INC. 


Beech Grove, Indiana 
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ROHN 


COMMUNICATION 


TOWER 
No.60 


— nl 


Shown above is c ROHN 
No. 60G tower used for 
FM broadcasting, installed 
to o height of 300 feet. 


for height up to 
490 feet! 


* This extremely 
heavy duty tower 
is designed for a 
wide variety of 
communications of 
all kinds. 
* This No. 60 
ROHN tower is 
suitable for height 
up to 490 feet when 
properly guyed and 
install 

y Completely hot- 
dipped zinc galva- 
nized after fabrica- 
tion. 

* Designed for 
durability, yet eco- 
nomical — easily 
erected and 
shipped. ROHN 
towers have excel- 
lent workmanship, 
construction and 
design. Each sec- 
tion is 10 feet in 


Contour Mapping Process 
Automated With Digitizer 
New Digitizer, built for Lock- 


| wood, Kessler & Bartlett, Syosset, 
| L. L, N. Y. by AIL Div. of Cutler- 
| Hammer, Inc., Mineola, N. Y., 

works from aerial photos, 


in con- 
junction with Wild Stereoplotter, 
key device in Photogrammetric 


| process of mapmaking, recording 


coordinates from photos on paper, 


| in light signals, and on punched 
| paper 


Coordinates, elevations and other 
data obtained by viewing matched 


| aerial photos in the Stereoplotter 
| go automatically to the Digitizer. 
| Recorded information is then fed to 


an electronic computer for all nec- 
essary calculations. 


RCA Boosts Output 


| Of Nuvistor Tubes 


RCA’s Nuvistor electron tube 


| production is being stepped up with 


the installation of high-speed ma- 
chinery at the Harrison, N. J. 


| plant. 


A new commercial version of the 


| tube, the RCA-6CW4 high mu tri- 


ode, is the heart of a “New Vista” 
tuner used in RCA’s black and 


FIRE CONTROL DIRECTOR 


Small drive motor used in Polaris Missile In- 
ertial Guidance System is contrasted with 
new Fire Control Director, MK 73. Used with 
the AN/SPG-51 Radar to track and illuminate 
enemy aircraft traveling at supersonic speeds, 
the gearless power drive is displayed by co- 
inventor, E. B. Canfield, Advanced Control 
Engineer, G. E. Ordnance Dept., Pittsfield, 
Mass. 


white TV receivers. 

Engineering sampling of a devel- 
opmental, small-signal general pur- 
pose tetrode (A-2654E) has also 
been successfully tested. 


send for this 


Electronics 
Catalog 


you save 50% on Top- Quality 


Test instruments 
Hi-Fi ¢« Ham Gear 


KITS AND WIRED 


for professional and home use 


TEST INSTRUMENTS 
battery eliminators 
nw Ce precmplitiers 

} i] 
bridges, decade boxes power amplifiers 


length. 


FREE 


Details and plet gi if 


tions gladly sent on request. alee "ROHN rep- 
resentatives ore coast-to-coast to assist you. 


Write-Phone- Wire Today! 


ROHN ™. anufacturing Co. 


6718 W. Plank Road, 
Peoria, Illinois 
Phone 7-8416 


“Pioneer Manufacturers of 
Towers of All Kinds” 
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electronic switch 

flyback tester 

oscilloscopes 

signal and sweep 
generators 

tube testers 

VTVMS 

VOMS 

CITIZENS BAND 

TRANSCEIVERS 


integrated amplifiers 
speaker systems 
HAM GEAR 

cw transmitter 
modulator-driver 
grid dip meter 

code oscillator 


OVER 2 MILLION 
EICO instruments in 
use throughout 

the world. 


LIFETIME service and calibration guarantee, 


IN STOCK at your nei 


Ihborhood EICO dealer. 


Send now for FREE catalog EIN-I! 


/EICO 


33—00 N. Bivd., L.1.C. 1, NY 
praised by th cs 


N ELECTROA 


sUY y 
0 ELECTRONIC INSTR. CO INC 
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Yew Accurate and Sensitive 


FLUTTER METER 


Complies with standards set by the Institute of 
Radio Engineers. With Built-in 3 ke Oscillator, 
High-Gain Preamplifier, Limiter, and Filter. 
Ranges: 0.5 to 6 cps; 0.5 to 250 cps; 5 to 250 cps. 
Designed for rapid visual indication of flutter 
ond wow produced by magnetic tape recorders 
and playback equipment, disc recorders and 
reproducers (all speeds), sound film mechan- 
isms and film recorders. 


Flutter and wow readings can be separated by 
a high-pass and low-pass filter. Large, sensi- 
tive 7 inch meter has three scales: 0.3%, 1.0%, 
end 3.0%, calibrated for flutter and wow 
readings. Accuracy within 2% of full scale 
value, independent of wave-form, amplitude 
variation, hum, noise, switching surges and 
other extr tr 


CONDENSED SPECIFICATIONS 
input Voltage .. 0.001 to 100 Volts 
Ranges ......... 0.01 to 3% 
Limiter Range . 20 db 
Oscillator (Built-in) 3,000 Cycles 
Net Price $495.00 

Write for complete specifications to Dept. El: 


AMPLIFIER CORP. of AMERICA 


398 Broadway, New York 13, N.Y 
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New Sylvania concept in 


MICROMINIATURIZATION 


wafer thin! feather light! 


“PANCAKE” TRANSISTORS 


In Germanium Alloy-Junction 


... Offering exceptional volumetric efficiency (85% 
smaller, 85% lighter than electrical counterparts) 
* increased ruggedness + correct pin-circle geome- 
try for 100-mil automation grid system. 


Sylvania announces 10 switching transistors in 
the new ““PANCAKE” package — shorter in 
height than the diameter of conventional 2 -watt 
resistors, flatter than conventional silvered-mica 
capacitors. All types feature clear glass, stress- 
free matched seals, true chemical bonds that offer 
exceptional hermetic reliability and strength, 
excellent resistance to thermal shock. They with- 


270 wax 


TAB. .020°*.020" 


ppp te ft 
*SYL-2120, SYL-2189 available with .500” leads. 
1.50” leads optional 


i TTT TTT TT 


rs 


Board at left uses 
conventional, rela- 
tively tall TO-5 
transistor package. 


TT TT ITT] 


TTTTTT 


3 


ii 


Board at right 
uses the new 
SYLVANIA 
“PANCAKE” pack- 
age. Note the in- 
creased volumetric 
efficiency. 


and Germanium Mesa Structures 


stand atmospheric pressure as high as 200 p.s.i., 
enabling high-pressure leakage tests for military- 
industrial quality assurance. 


For information on these and other “PANCAKE” 
types under development utilizing mesa and 
alloy-junction techniques, contact your Sylvania 
Representative. For technical data, write Semi- 
conductor Division, Sylvania Electric Products 
Inc., Dept. 1811, Woburn, Mass. Sylvania 
“PANCAKE” TRANSISTORS also available 
through Sylvania franchised Semiconductor 
Distributors. 


Electrically 
Similar 
Type 


Sylvania 
“Pancake"’ 
Transistors 


Germanium Alloy-Junction Types 

(TO-5 package) 
2N404 
2N388 
2N377 
2N385 
2N1605 
2N396 
2N414 
2N428 


2N1684 
2N1685 
2N1779 
2N1780 
2N1781 
2N1782 
2N1783 
2N1784 


PNP 
NPN 
NPN 
NPN 
NPN 
PNP 
PNP 
PNP 


ui TTT] 
4 


Germanium Mesa Types 

(TO-18 package) 
2N705 
2N711 


SYL-2120* 
SYL-2189* 


PNP 
PNP 


SYLVANTA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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__ WASHINGTON 


AFTER THE ELECTION—Present FCC Chairman 
Frederick W. Ford is slated to continue at the helm 
of the Commission if Vice President Nixon is elected 
President. Commissioner Robert T. Bartley is the 
outstanding choice to become Chairman if Senator 
Kennedy becomes the next occupant of the White 
House. Both are veterans of FCC staff service. Chair- 
man Ford held key posts in the Justice Department 
under Attorney General William Rogers, a close asso- 
ciate of Mr. Nixon, besides previous service in the 
FCC Law Department. Mr. Bartley is a nephew of 
House Speaker Sam Rayburn. He was director of 
telegraph services at the FCC during its first eight 
years, attaining a notable record of accomplishment. 


REAFFIRM DECISION—Last year’s FCC private 
microwave policy decision, providing for greatly 
broadened licensing of privately owned and operated 
point-to-point microwave systems, was reaffirmed 
without change by the Commission. Engineer-Com- 
missioner T. A. M. Craven dissented and Commission- 
er Robert T. Bartley concurred in part. Four Com- 
missioners approved the final decision. Newly ap- 
pointed Commissioner Charles H. King did not par- 
ticipate. The FCC refused again to make any exclu- 
sive frequency spectrum provisions for space com- 
munications uses at this time. 


SHARING FEASIBLE—The most promising ap- 
proach to the realization of a world-wide satellite 
communication system in the near future, the FCC 
ruled, “probably lies in proving the ability of such a 
system to share frequency bands” with other existing 
radio services, rather than an exclusive world-wide 
allocation of 2000 or 3000 MC of spectrum space. The 
sharing of spectrum space “is feasible, provided ade- 
quate care is taken in system design and in the co- 
ordination of day-to-day changes in circuitry of the 
sharing systems.” The FCC, however, warned users 
in the band above 890 MC that, should future develop- 
ments in space communications warrant it, they may 
be required to shift frequencies or modify their exist- 
ing equipment. 


WORLD PLAN—World-wide allocation of exclusive 
spectrum bands for space communications is a matter 
to be determined at the next International Radio Con- 
ference, held by the International Telecommunications 
Union, the FCC order pointed out. At least three 
years will pass before another international radio con- 
ference is even tentatively scheduled.” For this rea- 
son, the Commission said, no specific allocation for 
space communication, on a national or United States 
basis, should be made at this time. 


DID NOT RECOGNIZE—The FCC failed to recognize 
the potential of space communication in not granting 
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it a preferred position in the spectrum, Commissioner 
Craven, the engineering authority on the FCC, em- 
phasized in his dissenting opinion. Contrary to the 
views of the participants at the 1959 International 
Radio Conference at Geneva, Commissioner Craven, 
who headed the U. S. delegation at that conference, 
brought out that the world’s radio experts recognized 
the possibility that space communication services 
might not be able to share frequencies with other 
radio services, without harmful interference. The 
Geneva conference, likewise, considered the difficul- 
ties in displacing existing spectrum users to provide 
for space communications. “It is obvious,’”’ Commis- 
sioner Cravens stated, “that future provisions must 
be made for unencumbered space communication de- 
velopment.” 


EXCELLENT CHOICE—The National Association of 
Broadcasters has made an outstanding selection for 
its new president in retiring Florida Governor LeRoy 
Collins. Gov. Collins, who will fill the NAB’s vacancy 
left by the March 8 death of Harold E. Fellows, will 
take over the helm of the NAB upon expiration of 
his term as governor of Florida expires next Jan. 3. 
His record as chief executive of Florida and his 
knowledge of national and international problems is 
considered outstanding. He received nationwide recog- 
nition in his role of permanent chairman of the 
Democratic convention in Los Angeles. 

National Press Building ROLAND C. DAVIES 
Washington 4 


NEED FOR INFORMATION—With more than $74 
billion in tax-payers’ resources being utilized on 
over 100,000 research projects in over 7,000 installa- 
tions, a U. S. Gov’t Operations Subcommittee has 
cited the need to keep American corporations in- 
formed on non-secret work. This knowledge will 
prevent duplication of scientific R&D already per- 
formed by corporations, foundations, institutions or 
Federal Agencies. Detailed answers of a nine-point 
questionnaire circulated among Scientific Directors 
of over 100 corporations has shown the increasing 
and serious difficulty encountered in keeping up with 
Federally supported R&D projects. Though DOD, 
NASA, and other agencies index their current non- 
classified research work in a few publications, cir- 
culation is limited and coverage of projects is small. 
“Proper organizing, indexing and disseminating of 
information on current Federal research would en- 
able an incalculable saving, particularly through 
increased productivity from the expenditure of tax 
money”—so stated Senator Hubert H. Humphrey 
(D., Minn.) 
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MICROWAVE 
ANTENNAS 


Turbo pioneered the first full production of slotted antennas 
ten years ago. After a million slots and fifty thousand 
antennas, Turbo possesses unparalleled experience in the 
design, development and production of slotted line sources, 
flush-mounted systems and scanning arrays. 


Competent engineers, advanced design techniques and mod- 
ern development facilities at Turbo mean quick, economical 
solutions to your antenna problems. 


Turbo’s extensive manufacturing plant is available for 
quantity production. Close tolerances are maintained and 
Turbo offers production antenna pattern testing. 


For the answers to your antenna problems, call or write to 


~ TURBO 


fa 2\ 


ea) TURBO MACHINE COMPANY, LANSDALE, PENNA., U.S.A. 
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Brinkmann features the most complete 
line of Micro Manipulators for scientific 
and industrial operations. Available with 
stereoscopic and compound microscopes 
at magnifications from 10 to 1000 x. Can 


be used singly or paired. Many accessory 
items such as automatic pipette pullers, 


micro injection devices, pipette holders 
and microvises are available. For com- 
plete details write Department M. 


KMANN 


C., 115 CUTTER MILL ROAD, GREAT NECK, NEW YORK 
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Rotary Joints 


(Continued from page 98) 


100 


8.6 88 


9.0 


92 
FREQUENCY (KMC) 


Fig. 10: VSWR vs. frequency for rotary joint shown in Fig. 9 


The characteristic impedance, Z,, is given by: 


(20 


Z = lo e : (c ims). 
= 60 <a ——ne yt ms) 
1 Og. 1 ) 


The impedance at the junction of the coaxial trans- 
former and the rectangular waveguide may be found 
from Eq. 12. 

Besides using two concentric dielectrics, a coaxial 
transformer may also be designed using a different 
dielectric or different conductor diameters. 


Design of Coaxial Chokes 


A choke consists of a short-circuited section of line, 
one half wavelength long, placed in series with a dis- 
continuity (such as the break in the outer coaxial 
conductor in the rotary joint shown in Fig. 9.) To 
minimize frequency sensitivity, the choke is composed 
of two series connected quarter-wavelength sections 
of different characteristic impedances. This facili- 
tates the construction of a “folded choke” as shown 
in Fig. 12. Generally, the first section is made as 
small as is practical considering the mechanical toler- 
ances involved, and the second section is made approxi- 
mately four times as wide. More detailed information 
concerning choke design may be found in the liter- 
ature. 

Miscellaneous Design Considerations 

For adequate performance of a rotary joint of the 
type shown in Fig. 9 at high pulse power levels, a few 
general precautions should be taken. First, the power 
capability of the coaxial transformers and the coaxial 
line should obviously be made greater than the desired 
operating peak power level by a generous safety mar- 
gin. Second, to minimize high voltage gradients in 
the immediate vicinity of the probe-antenna, it is 
necessary to provide a spherical radius at the ends 


Fig. 11: Coax line 
with two concentric 
dielectrics 


Fig. 12: Coaxial 
“folded choke.” 


of the probe and to provide a radius at the junction 
between the outer conductor of the coaxial line and 
the wall of the rectangular waveguide. Third, air 
inclusion between the dielectric (teflon is usually 
employed because of its low losses at microwave fre- 
quencies) and the central metal rod must be avoided. 

In addition, care must be taken that the dielectric is 
homogeneous. Since at high power levels relatively 
high voltage gradients exist around the central metal 
rod, these gradients may be high enough to cause 
breakdown in any small air bubbles existing in this 
region. This would result in a gradual deterioration 
of the solid dielectric and finally in breakdown be- 
tween the rod and the waveguide walls or the outer 
coaxial conductor. Air inclusion may be avoided by 
maintaining close dimensional tolerances in the manu- 
facture of the metal rod and dielectric parts, or by 
packing these items during assembly with a small 
quantity of silicone compound or a similar substance 
to fill in any potential air bubbles. Dielectric parts 
should also be thoroughly cleaned before assembly. 

“Wow” or variation of the VSWR or phase with 
rotation of the rotary joint results from tilting of the 
dielectric and metal rod during rotation and from the 
presence of non-rotationally symmetric modes in the 
coaxial section. It can be minimized by maintaining 
close concentricity tolerances between the bearing and 
the coaxial components, by maintaining perpendicu- 
larity between the coaxial line and the rectangular 
waveguide, and by selecting coaxial line dimensions 
such that the desired operating frequency range is 
well below the cut-off frequency for the TE,, coaxial 
mode. 

(Continued on page 252) 
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Typical response curves indicating the various shape factors available in standardized Burnell Crystal Filters 
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Lv CRYSTAL FILTERS NOW COVER FULLEST RANGE YET POSSIBLE ~~ 
My 1 kc to 30 mcs 


To its notable achievements in advancing the electronic arts, 
Burnell & Co. now adds another—the development of moderately 
priced high attenuation crystal filters covering the extraordinary 
range of 1 ke. to 30 mc. This represents a range many times broad- 
er than previously thought practicable. In addition, the Burnell 
Crystal Filter line now includes several types heretofore con-~ 
sidered impossible. 

More than 15 years research, development and experience are 
represented in the designs illustrated in the response curves 
shown. Burnell & Co. has taken crystal filters out of the luxury 
class in applying its experience to their design and manufacturing 
without incurring developmental and engineering costs. 

Whether your crystal filter needs are for standard units or 
those engineered to center frequency, band width, selectivity and 
impedance level, call on our Crystal Filter Division for quick 
delivery. Send now for Crystal Filter Catalog, XT455. \ 


COPYRIGHT 1960 


BURNELL @ CO. INC Mfd. in Canada by Edo (Canada) Ltd., Cornwall, Ont. « WEllingten 2-6774 
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Rotary Joint (Concluded) 


Experimental Results 


The VSWR as a function of frequency as measured 
for a typical rotary joint design of the type shown 
in Fig. 9 (for RG-52/U waveguide) is given in Fig. 
10. “Wow” is practically negligible: approximately 
0.02 variation in VSWR. The insertion loss was found 
to be approximately 0.1 db. over the frequency range 
of 8.8 to 10.4 KMC. 

This typical rotary joint was tested at peak power 
levels in excess of 250 kilowatts without breakdown. 


MINIATURE 
AGASTAT* 


time /delay/relay 


MEASURES ONLY 
x1lrxlh 


The Miniature Agastat time delay relay is a space-saving 
answer to aircraft, missile and computer problems. You get 
all these valuable features :n one small package: 


@ Easily adjusted timing ranges as short as .030 seconds. 
Repeat accuracy of + 5%. 
Time delay on energizing or de-energizing. 
For DC or AC operation. 
Hermetically sealed or dust-proof housings. 


Write today for the full details on the new miniature 
Agastat. Dept. A36-1132. 


AGASTAT TIMING INSTRUMENTS 


ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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ASPHALT BASE COMPOUNDS 


for coil impregnation, potting, cable conduit 
sealing, drum and barrel liners, etc. 
e Variable thermal conductivity. 
© Softening points from 150°F to 295°F. 
© Low viscosity-high cold flow systems. 
© Technical consultation available. 
Send for GENERAL SPECIFICATIONS CHART 
Stock available for i diate delivery 


3440 HOWARD STREET * SKOKIE, ILLINOIS _ 
Telephones: ORchard 3-1050 * AMbassador 2-3339 


BIWAX CORPORATION 
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A REPRINT 

of this article can be obtained by writing on company letterhead to 
The Editor 

ELECTRONIC INDUSTRIES, ‘Chestnut & 56th Sts., Phila. 39, Pa. 


The equivalent circuit presented may also be applied 
to the design of rectangular and ridged waveguide 
“doorknob” transitions. Further information con- 
cerning these transitions may be obtained from Refs. 
2, 3, 10, 11 and 16. 

The probe type transition design may be used as a 
coaxial line to rectangular waveguide adapter as well 
as in rotary joint designs. 


SYMBOLS AND DEFINITIONS 


width of rectangular waveguide. 

coupling coefficient of probe-antenna in rectangular 
waveguide. 

height of rectangular waveguide. 

20 /dg 

distance along r pres war ml waveguide from short 
circuit to center of probe (see Figure 2). 

diameter of coaxial inner conductor. 

diameter of dielectric sleeve in coaxial line (see 
Figure 11). 

diameter of coaxial outer conductor. 

relative dielectric constant. 

poeerer of free space, 8.85 x 10~* farad per meter. 
ength of probe - antenna. 

length of coaxial transformer section. 

free-space wavelength. 

cut-off wavelength. 

guide wavelength. 

wavelength in dielectric-filled coaxial line. 

permeability of free-space, 1.257 x 10~* henry per meter. 
radiation resistance of probe - antenna. 

distance from probe - antenna to side wall of waveguide. 
reactance of prebe - antenna. 
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Telephone Relay 


interchangeable with 
many other makes 


al 


Stromberg-Carlson’s type “E”’ relay 
combines the time-proven character- 
istics of the type “A” relay with a 
mounting arrangement common to 
many other makes. 

As the drawing above shows, uni- 
versal frame mounting holes and 
coil terminal spacing allow you to 
specify these relays—of “telephone 
quality”—interchangeable with the 
brands you have been using. Costs 
are competitive and expanded pro- 
duction means prompt delivery. 

Welcome engineering features of 
the telephone type “E” relay are— 


Contact spring assembly: maximum of 20 
Form A, 18 B, 10 C per relay. 

Coil: single or double wound, with taper tab 
or solder type terminals at back of relay. 


Operating voltage: 200 volts DC maximum. 


You may order individual can 
covers in a choice of 3 sizes for the 
new relay, as well as for our type 
“A” and “C” relays. 

Write to Telecommunication In- 
dustrial Sales, 126 Carlson Road, 
Rochester 3, New York. Or in At- 
lanta call TRinity 5-7467; Chicago: 
STate 2-4235; Kansas City: HArri- 
son 1-6618; Rochester: HUbbard 
2-2200; San Francisco: OXford 
7-3630. 


STROMBERG -CARLSON 


A DIVISION OF 


GENERAL DYNAMICS 


CE RRR ee 5 RE 
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Test Station 


(Continued from page 77) 


sented in several different forms. 
It features: reduction in test times, 
reduction of man-hours (unattend- 
ed operation), lower skill level re- 
quired for routine testing, elimina- 
tion of test reports through auto- 
matic readout and recording, and 
elimination of record keeping 
(done automatically). 


A coded, 8-level perforated tape 
contains the complete test routine. 
Stimuli are automatically selected 
and applied to the unit under test. 
Response is measured and digit- 
ized. The digitized data are then 
compared against programmed 
limits and the measured input and 
output values plus evaluation re- 
sults are printed and punched onto 
paper tapes. 

Some of the specs and features: 
programmable signal sources in- 
clude 2 de units for from 0.1 to 
50 v in 0.1 v steps with currents to 
15 a; two de sources from 1 to 100 
v in 1 v steps with currents to 100 
ma; two de sources from 101 to 
999 v in 1 v steps with currents to 
10 ma; ac source ranging from 10 
CPS to 100 KC in 1 CPS steps and 
from 1 mv to 10 v in 1 mv steps; 
and a fixed sources of 115 v, 60 
and 400 CPS, 15 a ac and 28 vde, 
15 a. De sources accurate to 0.1%. 
AC to 0.01% (freq.) and 0.25% 
(amplitude — distortion less than 
0.1%). 


POLARIS INSPECTION 


Vice Adm. W. F. Raborn, Dir. Special Projects, 
U.S.N. and head of Polaris missile program 
inspects assembly line at Hughes Aircraft 
Co.'s El Segundo, Calif., plant where guidance 
system is being produced. Plant Manager, 
Joe Ferderber is on the left. 
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a HARREL 


RELIABILITY 
IN HIGH PRECISION 
TEMPERATURE CONTROL 


| 


Proportional Controllers 


Reliable — Completely solid 
state. No vacuum tubes, mov- 
ing parts or relays to wear out. 
Precise — Control to a fraction 
of a degree. 

Smooth Control — Furnishes 
exact amount of steady power 
to hold temperature to desired 
value. 

High Power — From a few 
watts to several kilowatts. 
Mil Spec. — Meet all applica- 
ble MIL specs. 

. .. for close temperature con- 
trol of floated gyros, delay lines, 
or other electronic or industrial 
equipment. Models for 60 cps, 
400 cps, or dc operation. 


Pure DC Output Models 


same proportional control as 
standard, but output is pure dc 
for applications such as gyro 
test tables where noise output 
of relay or standard proportion- 
al controller is objectionable. 


Oven Controls 


where really precise control of 
ovens is required. For crystal 
drawing, fractional distillation, 
etc. 500 watts to several kilo- 
watts. 


Relay Type Controllers 


where low initial cost is a 
prime requirement and close 
temperature control and 
extreme reliability of propor- 


tional control not needed. 


HARRELL, 


incorporated 


1788 First Avenue New York 28, N. Y. 
SAcramento 2-3683 


x 


TEMPERATURE RELAY SINE WAVE 
CONTROLS AMPLIFIERS SUPPLIES 


Circle 351 on Inquiry Card 


(F101, AIR FORCE PHOTO) 


National has had many years’ experience making significant contributions to the defense effort, including airborne components. 


COMPARE THIS OPPORTUNITY 
WITH WHAT YOU ARE NOW DOING! 


HERE’S WHAT C/auonals NEW MILITARY RESEARCH 
AND DEVELOPMENT PROGRAM OFFERS. 


This operation will interest any engineer 
or scientist possessing enough self-confi- 
dence—ability and experience—to develop 
projects initially and carry them through 
to completion. 


WHO WE'RE LOOKING FOR 

National is looking for military-oriented 
scientists and engineers who hold a B.S. 
degree or advanced degrees. You should 
be working in electronic, electro-mechani- 
cal, mechanical, physics, optics, mathemat- 
ics, or other related areas. Preference 
will be given to those who have had sev- 
eral years’ experience dealing with prime 
contractors and government agencies. 


THE NATIONAL CASH REGISTER COMPANY, DAYTON 9, OHIO 
ONE OF THE WORLD’S MOST SUCCESSFUL CORPORATIONS 


As a member of National’s New Military 
Development Team—you will be working 
initially with our Military Proposal Group. 
As proposals become specific projects, 
your responsibility will continue through 
the contractual stage for technical liaison, 
fulfillment of contractual obligations in- 
cluding hardware development, meanwhile 
retaining sufficient flexibility to continue 
your proposal efforts. 


WHY YOU SHOULD INVESTIGATE 

National’s new Military Research and De- 
velopment Program offers you unusual 
latitude in responsibility. It offers you the 
chance to participate ia military projects 


76 YEARS OF HELPING BUSINESS SAVE MONEY 


Circle 501 on “Opportunities” Inquiry Card 
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from start to finish. Furthermore, you now 
have the opportunity to join an operation 
still in its formative stage—yet backed by 
one of the world’s most successful .. . 
most reputable corporations. 


COMPLETE INFORMATION is yours by 
sending your résumé to Mr. T. F. Wade, 
Technical Placement Section F9-3, The 
National Cash Register Company, Dayton 
9, Ohio. All correspondence will be kept 
strictly confidential. 


November 1960 


PROFESSIONAL 
OPPORTUNITIES 


Reporting late developments affecting the employment picture in the Electronic Industries 


Design Engineers ° 


Physicists * Mathematicians 


Development Engineers 
Electronic Instructors °¢ 


Administrative Engineers «+ 
Field Engineers «+ 


Engineering Writers 
Production Engineers 


“Man On the Moon By '70" 
A Practical Goal For U. S. 


“We can have and should have 
men on the moon before 1970,” 
says Dr. Robert W. Buchheim, head 
of the Aero-astronautics Dept., The 
RAND Corp., “but, the U. S. space 
program should be bigger and fast- 
er.” Dr. Buchheim spoke before the 
14th National Conference on the 
Administration of Research held at 
the Univ. of Michigan. 

He pointed out the abundance of 
resources and skills that the U. S. 
has compared to the Soviet Union, 
and declared that, “our physical 
and human resources could support 
a larger space program without real 
interference with other activities.” 

From presently available  evi- 
dence, it looks like the Russians 
will be first to land on the moon. 
The U. S. program calls for manned 
flights to the moon in the 1970's. 
The weights of the Sputniks are 
much greater than any of the U. S. 
efforts, and the U. S.’s “Saturn” 
won’t be operational until after 
1963. 

Who should bear the cost? The 
Government, he says, because the 
cost is too large for any single pri- 
vate organization. “But there is no 
incompatibility between govern- 
ment space exploration and free 
enterprise and democratic proc- 
esses, so long as we retain our faith 
in free enterprise and democratic 
processes and use them. To get the 
most out of astronautics, more sci- 
ence programs generally must be 
undertaken and private sources can 
do much to set the direction of 
astronautics by supporting these 


related sciences.” 


New Semiconductor Maker 


The Espey Mfg. & Electronics 
Corp. has established a new division 
for the manufacture and marketing 
of semiconductor products. It will 
be called the Saratoga Semiconduc- 
tor Div., Saratoga Springs, N. Y. 
Initial products will be silicon di- 
odes, including power rectifier and 
zener regulator types. 
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HONORED 


a 


Dr. P. D. Eddy, Pres., Adelphi College (L) 
presents certification of appreciation to H. 
Fialkov, Pres., General Transistor Corp., for 
its “leading role in founding and supporting 
ee Research Center, Mineola, L. I., 
N. Y.” 


GM Inst. to Award 
First EE Degrees 


General Motors Institute will 
award baccalaureate degrees in 
electrical engineering for the first 
time in 1963. The Institute pres- 
ently awards degrees in mechanical 
and industrial engineering. 

The new curriculum, resulting 
from a demand from GM plants for 
EE’s, is directed toward three im- 
portant areas of need for electrical 
engineers by General Motors: prod- 
uct design, plant engineering, and 
process engineering. EE’s can 
study in one of two fields, electrical 
machinery power distribution, and 
process equipment or in “light” 
electrical equipment such as con- 
trols, instrumentation, and product 
design and development. 


SHIP 
SIMULATOR 


Students simulate 
operation of N.S. Sa- 
vannah, world’s first 
nuclear ship with an 
analog computer. In- 
structor flips switch- 
es to simulate special 
operating conditions. 
Westinghouse built 
the Simulator—Borg- 
Warner the instruc- 
tor’s console. 


November 1960 


Measure Radio Waves 
From Saturn and Nebula 


University of Michigan scien- 
tists have measured radio waves 
from the planet Saturn and from a 
planetary nebula—a remote, gas- 
surrounded, dying star. Measure- 
ments were made with U-M’s high 
precision 85 ft. radio telescope and 
their new, highly-sensitive ruby 
maser amplifier. 

Saturn’s atmospheric tempera- 
ture was found to be 100°K 
(—283°F). The findings were ac- 
curate within 10%. Measurement 
of the planetary nebula — 3,000 
light years away—is significant be- 
cause these sources are small and 
very distant. The measurements 
can help determine electron densi- 
ties in the gas envelope which sur- 
rounds the central star in these 
nebulae. 

The measurements, made by 
Jerald J. Cook, and Lloyd G. Cross, 
may help in understanding the evo- 
lutionary processes of stars, the 
physical characteristics of plane- 
tary nebulae, and perhaps detect 
both the existance of magnetic 
fields in nebulae and cosmic ray 
electrons surrounding these neb- 
ulae. 


FOR MORE INFORMATION .. . 
on positions described in this 
section fill out the convenient 
inquiry card, page 169. 


ls your company library an effective, dynamic part of the organization, or is 
if an unproductive luxury? A good library can be a distinct asset yet only 
a small part of today's company libraries are being put to good use. Here 
is how to evaluate your company library in terms of good management principles. 


The Company Library— 


HERE are now over 2500 com- 

pany libraries in the United 
States. One of them may be serv- 
ing your company. Yours may be 
a one-man operation or a gigantic, 
far-flung organization such as that 
of the Bell Telephone Company. 
Regardless of size, a properly op- 
erated company library can be a 
distinct asset. Yet only a small 
fraction of today’s such libraries 
are being used to maximum capac- 
ity. This is definitely a waste of 
time, money, and effort. 

Making businesslike use of the 
library by applying good princi- 
ples of business management to its 
establishment and operation need 
not be difficult. Here are five sim- 
ple rules. 


1—The Library's Objective 
It is important that management 
know just what the company li- 
brary is supposed to do. In gen- 
eral, the company library should 
provide information pertinent to 
the company’s fields of interest 
quickly, accurately, and efficiently. 
This is important in any case but 
is particularly so to those concerns 
engaged in research and develop- 
ment. Just as a slide rule assists 
an engineer in arriving at the solu- 
tion of a mathematical problem, 
the company library helps him ‘de- 
termine the answer to questions of 
fact. 
A company library is more than 
a static collection of books, periodi- 
cals, and technical documents. It is 
a storehouse of pertinent informa- 
tion. Unless that information is 
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made available the library is not 
doing its job. The key word here is 
information, and information must 
be passed on to those who need it. 
This may be done either on an “on 
call” basis or on the initiative of 
the librarian. 


2—A Competent Librarian 


The qualified technical librarian 
is a professional man like the en- 
gineer, doctor, or lawyer. He holds 
a Bachelor’s degree, usually in one 
of the sciences, plus a Master’s De- 
gree in Library Science. In addi- 
tion, he has served an apprentice- 
ship in one or more company li- 
braries and has gained practical 
on-the-job experience. A good li- 
brarian is as difficult to find as a 
good engineer. While graduate li- 
brary schools at various universi- 
tives give courses in special librari- 
anship, there are currently four job 
openings for every library school 
graduate, and the need for quali- 
fied librarians is increasing far 
more rapidly than the number of 
librarians graduating. Because of 
the shortage of professional li- 
brarians, some companies are 
forced to appoint a secretary, engi- 
neer, or office manager to the com- 
pany librarianship. This should be 
done only as a last resort. While 
such persons may be familiar with 
the company and its objectives, they 
are not conversant with library 
procedures and techniques. 

Many good non-professional li- 
rarians have come from the ranks 
of engineers, secretaries, and the 
like, but, at the time of appoint- 
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ment, they were not competent, so 
far as operating the company li- 
brary was concerned. It is impor- 
tant, therefore, that if a non- 
librarian is appointed to operate 
the company library, he be urged, 
if not required, to read the avail- 
able literature in the field and, if 
possible, to enroll in library science 
courses provided by library schools. 
These may be taken at evening 
classes or by correspondence, and 
consideration should be given to 
permitting the librarian to enroll 
in library courses on a university 
campus, giving him a leave of ab- 
sence for this purpose. Many 
schools schedule library science 
courses during the six week sum- 
mer session. Completion of a sum- 
mer session program can give the 
student a basic knowledge of ref- 
erence procedures, book cataloging, 
and the selection and use of library 
materials. 


3—Library Support 

Just as an engineer needs tools 
with which to work, the librarian 
must also have the necessary tools, 
equipment, and personnel if he is 
to perform effectively. The li- 
brary’s stock in trade is informa- 
tion, and the librarian must have 
access to places where information 
is stored. This means that an ade- 
quate library budget is essential as, 
without it, the librarian cannot 
procure the appropriate books, pe- 
riodicals, indexes, documents, ref- 
erences, and other sources of in- 
formation. Equipment and person- 
nel are necessary, but more impor- 
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By HAROLD S. SHARP 
Technical Librarian 

AC Spark Plug Div. 

General Motors Corp. 
Milwaukee 1, Wisconsin 


A REPRINT 
of this article can be obtained by 
writing on company letterhead to 
The Editor 
ELECTRONIC INDUSTRIES 
Chestnut & 56th Sts., Phila. 39, Pa. 


White Elephant or Work Horse? 


tant are managerial cooperation 
and advice. This does not mean 
that management should engage in 
internal meddling, so far as library 
techniques and procedures are con- 
cerned. The librarian is an expert 
and, as such, is better qualified to 
select and install book cataloging 
systems and indexing records than 
is a management executive. But 
once the librarian has determined 
that certain things are necessary 
for the proper functioning of the 
company library, management 
should assist him in obtaining 
them. Such items as_ technical 
books, library furniture, book 
stacks, filing cabinets, personnel, 
and supplies are expensive, yet a 
relatively small investment in these 
things, intelligently selected by a 
competent librarian, will bring big 
returns in terms of time, effort, 
and money saved. 


4—The Librarian as 
Part of the Team 


The librarian cannot assist man- 
agement in attaining company ob- 
jectives unless he knows just what 
those objectives are. This can be 
accomplished in two ways: first, by 
encouraging the librarian, as a 
member of the management team, 
to attend management meetings at 
which new policies, products, and 
business problems are discussed 
and, second, by urging research 
personnel and management execu- 
tives to use the library extensively. 
Contacts of this nature permit the 
librarian to anticipate information 
needs sufficiently in advance to pro- 
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cure necessary information before 
it is actually needed. The company 
library, as a reservoir of informa- 
tion, must contain that informa- 
tion which is applicable to the com- 
pany’s changing needs. 


5—Participation in 
Professional Activities 

It is neither possible nor advis- 
able for any one library to have in 
its collection all the information 
available on a given subject. Li- 
brarians are aware of this and, 
through such organizations as the 
Special Libraries Association, en- 
gage in the inter-library loan of 
information when needed. By par- 
ticipating in the activities of the 
Special Libraries Association, both 
at the national level and through 
any one of its local chapters, the 
librarian can add the resources of 
many other company libraries to 
that of his sponsoring company. 
The company, by subscribing to an 
institutional membership in the As- 
sociation, and urging the librarian 
to attend national conventions and 
local chapter meetings, can par- 
ticipate in the cooperative develop- 
ment of library resources and the 
improvement of library standards 
and techniques, to its immediate 
profit. 

Your company library can be a 
distinct asset to the overall com- 
pany operation. If the library is 
to function efficiently and justify 
its existence, it must have com- 
plete managerial support just as 
does any other segment of the com- 
pany organization. Without proper 
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support it can be little more than 
a white elephant, adding to the 
overhead burden and producing lit- 
tle or nothing in the way of results. 
Properly supported, it will prove a 
willing work horse, saving hours 
of time and much money by provid- 
ing needed information to company 
executives promptly and accurately. 


a measure of | 
perfection... 


IDEAL 
PRECISION 


Panel Meters 
a complete line for every application 


IDEAL Panel Meters are. assembled in 
controlled atmospheric and climate 
conditions and 100% 
every step of production to insure high- 
est quality and dependability 


inspected at 


® D'Arsonval movements guarantee 
minimum accuracy of 2% (full scale) 

® Rugged construction mecns trouble- 
free, long-lived service 

® Durable plastic meter case provide 
greater clarity, easier recdolility 

For more nformation on the ntire DEAL 


> 


write for Catalog No 


IDEAL PRECISION METER CO., INC. 


214 Franklin Street, Brooklyn 22, N. Y 


old t Elect Ports [ 


sively throught 


WALDOM ELECTRONICS, INC. 


4625 West Sird Street, Chicago 32, III 
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Ballistic missiles: the ultimate 
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weapon? 


The ICBM is often called the “ultimate 
weapon.” Yet, throughout history, there 
have been many so-called ultimate weap- 
ons. Men of science have always found a 
defense. 


Today, Hughes engineers are studying this problem. 
The programs being initiated are uncovering many 
challenges for imaginative engineers and scientists. 


The high order of complexity in ballistic missile inter- 
ception means that all of the traditional areas in- 
volved—early detection, discrimination, acquisition, 
tracking, data processing, intercept and kill—must 
be expanded to new highs in the state of the art. 


Of tremendous help are the lessons learned during 
the development of the first successful airborne elec- 
tronics intercept system—made up of the Hughes 
Electronic Armament System and Hughes Falcon 
air-to-air-guided missiles. 


This Hughes three dimensional radar antenna, 
shown in the process of retraction, is completely mobile. 
Developed by Hughes engineers, frequency-scanning radar 
provides umbrella-like protection for key defense areas. 
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This complete flip-flop circuit demonstrates 
Hughes capabilities in the field of solid state data proces- 
sors. Hughes engineers are broadening the state of the 
AICBM art by drawing upon a great number of such 
advanced electronic techniques. 


~ 


Hughes is also drawing on its skills in such fields 
as advanced infrared and radar detection systems, 
satellite communications systems, electronic scanning 
radar systems, space vehicle technology, microwave 
propagation, advanced data handling and display 
systems, and other fields of advanced electronics. 


Hughes Anti-ICBM work will be coordinated to com- 
bine the efforts of virtually every Hughes activity. 
In this way, every conceivable idea can be studied— 
and the entire spectrum of electronics broadened. 


The great variety of advanced electronics projects 
and the basic scientific-orientation at Hughes offers 
the engineer the ideal environment for personal and 
professional growth. 


Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 


Computer Components Semiconductor Product Eng. 
Infrared Microwave & Storage Tubes 
Anti-submarine Warfare Communications Systems 
Digital Computers Inertial Guidance 
Electro-optics Field Engineering 

Systems Design & Analysis Circuit Design & Evaluation 


Write in confidence to Mr. R. A. Martin 
Hughes General Offices, Bldg. 6-C-11, Culver City, Calif. 


Creating a new world with ELECTRONICS 


HUGHES AIRCRAFT COMPANY 


Culver City, El Segundo, Fullerton, Malibu, 
Newport Beach, Oceanside, Santa Barbara and 
Los Angeles, California; Tucson, Arizona 


Please write direct to the above advertiser 


THERE IS NO CEILING 
ON IDEAS 


© Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 


Major fields of interest are: 

e Environmental Control Systems—Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 


Aircraft Flight and Electronic Systems—Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 


Missile Systems—Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 


Gas Turbine Engines—World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 


Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


Send resume to: Mr. R. H. Horst 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 


Please write direct to the above advertiser 


Industry 
News 


Warren S. Jones appointed Dis- 
tributor Sales Manager, Times Wire 
and Cable Div., International Silver 
Co., Wallingford, Connecticut. 


George Kappelt appointed Director 
of Engineering Laboratories, Bell 
Aerosystems Co., Buffalo, N. Y. 


Walter H. Eichelberger, Jr. named 
Merchandise Manager, Philco Corp’s 
Radio and High-Fidelity Dept., Con- 
sumer Products Div., Phila., Pa. 


Edgar C. Barnes appointed Mana- 
ger of Radiation Protection, West- 
inghouse Electric Corp’s Atomic 
Power Group, Forest Hills, Pitts- 
burgh, Pa. 


Andrew J. Chitiea appointed As- 
sistant to Allan R. Shilts, Vice Presi- 
dent and General Manager, Strom- 
berg-Carlson, a division of General 
Dynamics. 


A. J. Chitiea M. D. Lockwood 


Myron D. Lockwood appointed Vice 
President, Sperry Gyroscope Com- 
pany, Great Neck, N. Y. 


Emmanuel P. Courtillot named Di- 
rector of European Planning, Varian 
Associates, Palo Alto, Calif. He will 
work from his office in Zug, Switzer- 
land, headquarters of Varian’s Euro- 
pean subsidiary, Varian A.G. 


Frank J. Shannon, Sr. appointed 
Manager, Washington, D. C. District, 
The W. L. Maxson Corp., N. Y., N. Y. 


Duane C. Manning appointed Mar- 
keting Manager, Electronics Div., El- 
gin Watch Co., Burbank, Calif. 


J. N. Koys appointed Division Sales 
Manager and F. J. Kadlec appointed 
Division Manufacturing Manager, 
Amphenol-Western Connector Divi- 
sion, Amphenol-Borg Electronics 
Corp., Chatsworth (Los Angeles sub- 
urb), Calif. 


Donald D. Mallory named Manager 
of Product Operations, Components 
Div., Hughes Aircraft Co., Los An- 
geles, Calif. 
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This question has been asked and answered a thousand differ- 

ent ways at BOEING # WICHITA... however in flight 

WHAT GOES (IN (IP THERE? testing, both in the air and in simulators, you never run out 
‘ of “Whys?” and “Hows?”. 


BOEING # WICHITA needs more experienced flight test 
engineers right now in the following areas: 


Electrical Instrumentation 
Ground Operations 
Test Operations 


Boeing also has requirements for Senior Engineers in: 


Electronics / Propulsion / Structures 
Mechanical Equipment / Aerodynamics 


Write in confidence to: Mr. Melvin Vobach, Dept. OEN 
Boeing Airplane Company, Wichita 1, Kansas 


Please send me complete information about Boeing g Wichita and your 
new “Opportunities Brochure.” 


f NAME 
BOEING WICMITA ese 
% CITY 


I have a degree(s) 
in the following: 
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FIXED 

MINIATURE 
NEW From METALLIZED 

INDUCTORS 


-JFD now offers a complete line of fixed-value miniature Metalized Inductors 
in inductances to cover a wide variety of circuit application requirements 


’ " 7 ‘i TYPICAL PANEL MOUNT JFD METALIZED INDUCTORS 
7 . . 2 * Model Inductance wh (+ 5%) 


LF-1P010 

LF-1P025 

LF-1P040 

LF-1P070 

LF-1P100 

LF-1P200 
Listed above are only six of 23 standard JFD Metalized Inductors available in panel 
mount and printed circuit types from .05 yuh to 2.00 uh. 


MODEL LF -1PO1O MODEL LF -2WOOS 
ACTUAL SIZE ACTUAL SIZE 


The new JFD Inductor series employs silver film per- JFD Metalized Inductors can also be designed to help solve 
manently fused to a low loss dielectric glass cylinder. This any development, design, or production problem. The num- 
lightweight monolithic construction achieves a new high in ber of turns, types of windings, size and distributed 
stability, durability and economy; a new low in temperature capacitance, Q and other parameters can be designed to 
coefficient of inductance and distributed capacitance. As- suit individual circuit requirements. Write for bulletin 
sures you of utmost reliability for critical circuit operation 223 for full specifications. 

in severe environment. 


Features 


1. Rugged construction affords unusually high stability 3. Low distributed capacity. 

under conditions of severe shock and vibration. . Special alloy plating protects metal parts from corrosion. 
2. Use of glass dielectric assures low temperature co- . A high Q over a broad frequency range. 

efficient of inductance and operation without derating over . Silver plated copper leads. 

a wide range of extreme environmental conditions. . Available in panel mount and printed circuit mount types. 


PRECISION COMPONENTS FOR PRECISION PERFORMANCE 


JFD ELECTRONICS CORPORATION 


6101 Sixteenth Avenue, Brooklyn 4, New York 


JFD WESTERN REGIONAL DIVISION JFD CANADA LTD JFD INTERNATIONAL 
7311 Van Nuys Boulevard, Van Nuys, California 51 McCormack Street, Toronto, Ontario, Canada 15 Moore Street, New York, N.Y, 


VARIABLE TRIMMER PISTON CAPACITORS * FIXED METALIZED INDUCTORS * LC TUNERS. 
FIXED AND VARIABLE, DISTRIBUTED AND LUMPED CONSTANT DELAY LINES * PULSE FORMING NETWORKS * DIPLEXERS 
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Tung-Sol tubes help cxHicaGo AERIAL 
keep ‘copter blades on “right track” 


Chicago Aerial Industries’ automatic Electronic 
Blade Tracker brings new standards of accuracy 
to the critical job of tracking helicopter blades to 
assure that they are all rotating in the same plane, 
or track. Proper rotation means smoother flight 
characteristics, minimized vibration, reduced struc- 
tural stresses and lower maintenance costs. It vir- 
tually makes obsolete the manual flag-tracking 
method. 

The Tracker uses range finding principles to 
triangulate for each successive blade height. Elec- 
trical signals generated by photo-cells in the 
electro-optical pick-up positioned beneath the 
rotating blades are fed to a computer analyzer. 
These signals are then converted to dc voltages 
proportional to blade height, which registers on 
the front-panel meter. 

Because rigid standards of reliability are man- 
datory for this equipment, Chicago Aerial selected 
Tung-Sol tubes to handle the vital regulation 


function in the conversion network. Tung-Sol 
5687 series regulator tubes minimize any variations 
in output voltage due to load current or line 
voltage changes. Both tubes maintain 150 volts 
+ 1 volt insuring the most precise readings. 

CAI adds still another name to the growing list 
of manufacturers who are calling upon Tung-Sol 
tubes and semiconductors to deliver top per- 
formance reliability. Like CAI, you can get the 
benefit of Tung-Sol component know-how, too. 
Tung-Sol makes a component for virtually every 
industrial and military requirement. Our applica- 
tions engineers will be glad to make an impartial 
recommendation for the component complement 
that will best satisfy your design needs. Tung-Sol 
Electric Inc., Newark 4, N. J. TWX:NK 193. 
Technical assistance is available through the following sales 
offices: Atlanta, Ga.; Columbus, Ohio; Culver City, Calif. ; 
Dallas, Texas; Denver, Colo.; Detroit, Mich.; Irvington, 


N. J.; Melrose Park, Ill.; Newark, N. J.; Philadelphia, Pa.; 
Seattle, Wash. Canada: Toronto, Ontario. 


s) TUNG-SOL 
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Towers 
Reflectors 
Buildings 


@ FIXED 
@ PORTABLE 


Complete 
installations 

for all 
communications 


CONSTRUCTION CO. 


2729 Hawkeye Drive 
SIOUX CITY, IOWA 


-Tower Fabricators 
and Erectors 


the World Over! 


SARE Ah a 


MAIL TODAY! FOR NEW CATALOG! 


TOWER CONSTRUCTION CO. 
2731 HAWKEYE DRIVE 
SIOUX CITY, IOWA 


NAME: 


ADDRESS: 


industry 
News 


Donald L. Stevens appointed Man- 
ager-Advanced Product Planning, 
Burroughs Corp., Detroit, Mich. 


Edward J. Gately, Jr. appointed 
Manager, Systems Div., Clifton Pre- 
cision Products Co., Inc., Drexel Hill, 
Pa. 


Pieter E. van Beek elected Presi- 
dent, Teco, Inc., Chicago, Il. 


Karl R. Wuensch named Manager 
of Corning Electronic Component’s 
new plant to be built in Raleigh, 
m: ©. 


Dause L. Bibby named President, 
Remington Rand Div. of Sperry 
Rand Corp., N. Y., N. Y. 


D. L. Bibby D. R. Hull 


David R. Hull elected Corporate 
Vice President, Hoffman Electronics 
Corp., Los Angeles, Calif. 


Charles H. Bell appointed Mana- 
ger of the new Programs Group of 
American Machine & Foundry Co.’s 
Greenwich Engineering Div. He suc- 
ceeds John N. Albaugh, appointed 
Manager of Planning of the AMF 
Gov’t Products Group. 


Ronald K. Kelstrup appointed Sales 
Manager for Computer Diodes, Mic- 
rowave Associates, Inc., Burlington, 
Mass. 


Virgil Steinmeyer named Product 
Manager, Wire & Cable Div., The 
Electric Autolite Co., Port Huron, 
Mich. 


Robert Schwebel elected Vice Presi- 
dent, American Time Products, Inc., 
a subsidiary of Bulova Watch Co., 
is OS ee 


Robert Pizzutiello promoted to 
Head of Sales for Custom Microwave 
Components and Systems, FXR, Inc., 
Woodside, N. Y. 


Charles E. Sporck appointed Tran- 
sistor Plant Manager, Fairchild 
Semiconductor Corp., Mountain View, 
Calif. Dr. Harry Sello assumes his 
former position, Manager of the Man- 
ufacturing Dept. 
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IN EVERY FIELD, THERE IS ONE 
FOREMOST NAME IN SONIC 


ENERGY, THAT NAME IS BENDIX 


WHAT'S ALL 
THIS TALK ABOUT 
SONIC ENERGY 
CLEANING? 


Sonic Energy Cleaning is a practical 
production tool that will reduce rejects 
on many parts and products, lower 
cleaning costs and improve product 
performance. 


So there’s plenty of good reason for 
all the talk about Bendix Sonic 
Energy Cleaning. 


Bendix® pioneered and has led in 
development of Sonic Energy Clean- 
ing for industrial applications and 
so has more Sonic Energy experience. 
Our Sonic Energy Applications 
Laboratory has no equal in its ability 
to provide the most efficient answer 
for cleaning applications that can 
use Sonic Energy to advantage. And 
our line of Sonic Energy Cleaning 
systems is most complete. 


It makes real sense for any manufac- 
turer to utilize the Bendix way of 
investigating his application and veri- 
fying any equipment requirements. 


FREE, UP-TO-THE-MINUTE 
REPORT ON 
SONIC ENERGY CLEANING 


Explains in detail the 
principles and workings 
of this process. Illustrates, 
describes and analyzes 
typical results, Outlines 
five-step plan to help 
you determine feasibility 
of Sonic Energy Cleaning 
for you. To get your 
copy, write: PIONEER-CENTRAL DIVISION, THE BENDIX 
CORPORATION, 2721 HICKORY GROVE ROAD, 
DAVENPORT, IOWA. 


SONIC ENERGY CLEANING > 
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7OM COMPONENTS’ NEW 
PERMEABLE DIELECTRIC, 
CMA-701, WHICH MAINTAINS 
ITS PHYSICAL PROPERTIES 
THROUGH 1500°F. USE IT FOR 
TERMINATIONS, ATTENUA- 
TORS, RF GASKETS, ETC. — 
WHEREVER A MICROWAVE AB- 
SORBER MUST FUNCTION IN 
A HIGH TEMPERATURE ENVI- 
RONMENT. OUR DESIGN, TEST 
AND PRODUCTION FACILITIES 
ASSURE PREMIUM PERFORM- 
ANCE. CONSULT 


CUSTOM 
COMPONENTS, 


P.O. Box 248, Caldwell,N.J. INC. 
CApital 6-3404 
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7 | Floyd M. Cate, 


industry 
New > 


and Marketing Manager, Electron 
Div., Controls Co. of America, Schil- 
ler Park, Il. 


Henry F. Bokelmann appointed As- 
sistant to the Vice President-Manu- 
facturing, Garlock, Inc., Palmyra, 
uN. 2. 


Glenn E. Sorensen appointed Di- 
rector of Organization Planning, 


N. J. 


J. Bryan Straley elected President, 
Reeves Instrument Corp., wholly own- 


tion of America. 


}. B. Straley F. P. Melograno 
Frank P. Melograno appointed 
Staff Director of Personnel for Elec- 
tronics and Space Technology, 
Thompson Ramo Wooldridge 


Canoga Park, Calif. 


President, Sales, Cannon Electric Co., 
Los Angeles, Calif. 


Ralph V. 
| rector of Marketing, General Preci- 
| sion, Inc., a subsidiary of General 
| Precision Equipment Corp., 

N. ¥. 


Boyd W. Granger joins Interna- 


| tional Resistance Co., Phila., Pa. as 
Marketing Research Manager. 


Kenneth Hudson promoted to Man- 

ager of Countermeasures Dept., Ray- 

| theon Co.’s Santa Barbara, Calif. 
| operations. 


Carl D. Ahlstrom appointed Dis- 
trict Sales Manager, New York Met- 


ropolitan area, General Electric Pow- | 


er Tube Dept., Clifton, N. J. 


Richard G. Jones named Manager | 
Chicago, | 


| of Microwave Marketing, 
Ill.; Delbert G. Larson, West coast 
| Microwave Manager, Burlingame, 
Calif. and Robert L. Koehler, West- 
ern District Microwave Specialist, 


| Burlingame, Calif., Motorola, Inc., 


} 


| Chicago, Ill. 
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Robert Hansen appointed Sales 


Lockheed Electronics Co., Plainfield, | 


ed subsidiary of Dynamics Corpora- 


Inc., | 


appointed Vice | 


Barnett appointed Di- | 


MN... F 


CUT COSTS 


with 


Centre 
recite 


PRINTED CIRCUIT 
EQUIPMENT 


... including Spray Etchers to 
meet nearly every requirement 
for lab or line production. 


Model 600 Spray Etcher 
for lab prototypes 


Model 400 
Spray Etcher 
horizontal precision etching 


Mark II Spray Etcher 
for volume production 
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Give your Products 
MORE RELIABILITY and | 
BETTER PERFORMANCE with 


OAL ¥ | 


In stock for immediate delivery — 
TOROIDAL INDUCTORS 


MIL Grade 4 — Metal Case 

MIL Grade 5 — Molded 

Uncased Units 

Highest Q 

Highest self resonant freq. 

low temperature coefficient 

No hum pickup-astatic construction 
Can be supplied with center taps 


eo & 


FREQUENCY RANGE: SOOCP TO 15KC 
Mex Q 
290 


Inductance R 


55 
50 
10 
95 


FREQUENCY 


303 
285 
279 
200 
110 


FREQUENCY RANGE: 30KC TO 200KC 


2 


A 1 

MH to 200MH 
MH to SOOMH 
-1MH to  5MH 


: 1 
10MH te 100MH 


HIGH FREQUENCY 
TOROIDAL INDUCTORS 


FREQUENCY RANGE: 20KC TO 10MC 
205 .O10MH to .150MH 

250 01 to. 

210 

305 


Ti-21 
TI-22 
Ti-23 
I-20 


.OSOMH te  5MH 


Ruggedized, 
MIL STANDARD 
AUDIO TRANSFORMERS 


-| tmped. level—ohms) 
Pri. 10,000 C.T. 
Sec. 90,000 
Split & C.T. 


Pri. 600 Split 
Sec. 4, 8, 16 


Pri. 600 Split 
Sec. 135,000 C.T. 


Pri. 600 Split 
Sec. 600 Split 


Pri. 7,600 Top 
© 4,800 
Sec. 600 Split 
Pri. 7,600 Top 
© 4,800 


Appl. MIL Std.j| MIL Type 


Sec. 4, 8, 16 
Pri. 15,000 C.T. 
Sec. 600 Split 
Pri. 24,000 C.T. 
Sec. 600 Split 
Pri. 60,000 C.T. 
600 Split 


1726 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. 
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| areas: 


| Mexico; 
| Florida; 


| sales and office personnel. He 


| appointed Midwest 


| products, 
| Detroit (Detroit area); 


iRepresentatives 


REPRESENTATIVES WANTED 


Manufacturer of Microwave Test 
and Production Components wants 
Engineering Reps in the following 
(1) Canada; (2) New York 
City & Long Island; (3) Texas, New 
(4) Chicago area; (5) 
(6) Northern California, 
Oregon, Washington. Box 11-1, Edi- 


| tor, Electronic Industries. 


Electronic Connector Manufacturer 
seeks sales reps in Southern Mary- 


| land, Washington, D. C. area, and 
| Northern Virginia. 


Box 11-2, Editor, 
Electronic Industries. 


Manufacturer of Microwave Compo- 
nents is seeking Jobber Reps through- 
out the U. S. to handle its complete line 


| especially designed for use as train- 


ing aids in manufacturing plants, 


| military installations, and in engineer- 


ing colleges. Box 11-3, Editor, Elec- 
tronic Industries. 


S. CALIF. ERA SEMINAR 


Dering the Personnel and Selection Seminar 


held by the Southern California Chapter of 


| the Electronic Representatives Association, 


Dr. Joics B. Stone dealt with the problems 
faced by the representative when hiring new 


new testing and evaluation methods to guide 
the representative in his selection. 


Resistance Co. has 
manufacturer’s 
reps for its Control Components Div. 
namely: Koehler-Pasmore, 
Pan-Techni- 
cal Engineering & Supply Co., Hous- 


International 


| ton (Gulf coast area of Texas and 
| Louisiana); Jack F. McKinney, Dal- 
| las (most of Texas, Louisiana, Ok- 


lahoma). 


New England Communications, 


Inc., 572 Washington St., Wellesley, 
| Mass. has been appointed a manu- 


facturer’s rep. for the RCA LD-150 


| transistorized two-way mobile radio 
| and equipment. 


Jaeger-Cordray, Inc., Orlando, Fla., 


| has been appointed representative for 


Southwestern Industrial Electronics 
Co. (SIE), Dresser’s Electronics Div., 
in the Southeastern region of the 
U. S. 


ELECTRONIC INDUSTRIES - 
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ESC Electronics Corp., Palisades 
Park, N. J., has appointed Perrott 
Assoc. as sales representatives in 
Florida, Georgia and Alabama. 


George F. Bohman, Orlando, Fla., 
has been appointed sales representa- 
tive for Rotron Cooling Equipment in 
Florida; Fred F. Sylvester Assoc., 
Bayshort, L. I., N. Y., is representa- 
tive in Metropolitan New York in- 
cluding Long Island and Northern 
New Jersey. 


The Schaffer Engineering Co., De- 
troit, Mich., has been appointed Mich- 
igan sales representatives for Cincin- 
nati Sub Zero Products, Cincinnati, 
Ohio. 


Michael F. Olah, Jr., has been 
named midwest representative for the 
Litton Industries’ Electron Tube Div., 
Dayton, Ohio. 

Industrial Electronic Engineers, 
Inc,. North Hollywood, Calif., has ap- 
pointed McGill & McGill as their ex- 
clusive sales representative in the San 
Francisco Bay area. 


The Hainge Co., Inc., Houston, Tex., 
has been appointed representative in 
the Southwest for F. J. Stokes Corp., 
Philadelphia, Pa. 


How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


ty Gives Graphic Picture — Saves Time, Saves 
Money, Prevents Errors 

vy Simple to operate—Type or Write on 
Cards, Snap in Grooves 

tx Ideal for Production, Traffic, 
Scheduling, Sales, Etc. 


Inventory, 


*% Made of Metal. Compact and Attractive. 
Over 500,000 in Use. 


Full price $4950 with cards 


FREE 24-PAGE BOOKLET NO. Z-50 
Without Obligation 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


Yanceyvilie, North Carolina 
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(1N_LESS THAN ) 
4 SECONDS 


WITH THE REVOLUTIONARY 
PRODUCTION AID TOOL! 


“PIG-TAILOR"® 


Foot opercted 
No accessories 


3 minute set up $125.00 


**PIG-TAILORING’’ 


@ revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: «+ Diagonal cutters 
« Long nose pliers « Operator judgment « 90% 
eperater training time + Broken components - 
Broken leads + Short circuits from clippings - 
65% chassis handling - Excessive lead tavtness 
« Haphazard assembly methods. 


PIG-TAILORING provides: + Uniform component 
positi « Unit rking exp + Minio- 
turization spacing contro! + **S"’ leads for termi- 
nols - **U"’ leads for printed circuits + Individual 
cut and bend lengths - Better time/rate analysis 
« Cleser cost contro! « invaluable labor saving 
« Immediate cost recovery. 


Pays for itself in 2 weeks 


“SPIN-PIN’’® 
Clese-up views of 
““SPIN-PIN" illustrate 
fest assembly of 
tellored-lead wire to 
terminal. 

* No Training 

* Neo Pliers 

© No Clippings 

® Uniform Crimps 
* 22 Sizes 


PAYS FOR ITSELF 
THE FIRST DAY! 


3 


Write for illustrated book to Dept. El-11 


BRUNO-NEW YORK INDUSTRIES CORP 
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News of Mirs’ 


Representatives 


Two new sales reps for Motorola’s 
Solid State Electronics Dept. have 
been appointed, namely: Dayton As- 
soc. of Dayton, Cincinnati and Cleve- 
land, Ohio; and Southgate, Michigan 
in Ohio, Michigan, West Virginia and 
western Penna. and The L. L. Schley 
Co. of Watertown, Mass. and Syra- 
cuse, New York in the New England 
and upper New York State territories. 


Len-Bar Co., Electronics has been 
appointed sales rep for Potter & 
Brumfield, a Div. of American Ma- 
chine & Foundry Co. in Southern 
California. 


Land-C-Air Sales, Tuckahoe, N. Y. 
has appointed Jerry Balash its rep 
in the Phila. trading area. He will 
work from the LCA office at 32 Rit- 
tenhouse Road, Ardmore, Pa. 


J. Balash R. H. Hilderbrand 


Speer Carbon Co., St. Marys, Pa. 
has appointed Robert H. Hilderbrand 
its Onondaga Electronics Div. sales 
rep. in the Baltimore/Phila. area. 


Semiconductor Div. of Syntron Co., 
Homer City, Pa. has appointed the 
Danco Corp., Fairview Village, Pa. 
its East coast sales rep. 


H. H. (Pete) Seay has been named 
a rep. by Astron Corp., East Newark, 


| N. J. He’ll work out of headquarters 
| at 3850 Fairlington Drive, Columbus, 


| 


Ohio, covering Ohio and West Vir- 
ginia. 


Elgin Labs, Inc., subsidiary of Erie 
Resistor Corp., Waterford, Pa. has 


| appointed George K. Egelston, senior 


salesman in Chicago, to cover Michi- 
gan including the Detroit metro- 
politan area. He also has supervision 
over Illinois, Indiana, Western Ohio, 
Michigan and the St. Paul-Minneap- 
olis, Minnesota area. 


A. D. Stone, Jr., with headquarters 
at 10234 Lakewood Blvd., Downey, 
Calif., has succeeded R. J. Hedberg 
as West coast sales rep. for GE in- 
sulating materials. 
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CORNING GLASS FILTERS 


IN 3-5 DAYS 


Wherever you are in the United 
States you can get standard thick- 
ness Corning Glass color filters in 
3-5 days from Tinsley Laborator- 
ies. Fast delivery, too, on special 
sizes and thicknesses, custom 
ground and pitch-polished in our 
laboratories. You can depend 
upon Tinsley and on the Corning 
filters we finish and supply. They 
are particularly useful in colori- 
metric work and other applica- 
tions in which specific regions of 
the radiant spectrum must be 
isolated. Send for a free copy of 
our price list. 


TINSLEY 


2526 Grove Street - Berkeley 4, California 
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The most 


precise, 


sturdiest 
thermal relay 


ever built. 


best for missile 


application 


... from the leader in thermal relay design! 


Now, for missile environments and for all applications where greater precision is necessary, G-V Controls 
offers the revolutionary new PT Thermal Relay—the most precise thermal relay ever built! 


And the PT’s sturdiness is unequalled in thermal relays. It withstands missile vibration and shock far 


better than any other thermal relay. 


SPECIFICATIONS 


Time Delay: 3 to 60 seconds (Factory Set) 

Setting Tolerance: =5% (+% sec. min.) 

Temperature Compensation: Within +5% over —65°C. 
to +125°C. range (= % sec. min.) 

Heater Voltages: 6.3 to 115 v. for delays up to 12 sec.; 
6.3 to 230 v. for longer delays. 

Power Input: 4 watts. Rated for continuous energization 
at 125°C. 

Contacts: SPST, normally open or normally closed. Rated 
2 amps. resistive at 115 v. AC or 28 v. OC 


Write for Product Data Bulletin #PD-1015 


insulation Resistance: 1,000 megohms 

Dielectric Strength: 1000 v. RMS at sea level. 500 v. RMS 
at 70,000 ft. 

Vibration: Operating or non-operating, 20 g up to 2000 cps 
Shock: Operating or non-operating, 50 g for 11 milli- 
seconds 

Unidirectional Acceleration: 10 g in any direction changes 
delay by less than 5%, 50 g by less than 10% with 
proper orientation. 


Weight: 2 to 244 ounces. 


G-V CONTROLS INC. 
Livingston, New Jersey 


Circle 52 on Inquiry Card 


From RCA’s microwave designers 
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With a Terminal Noise Figure as Low as 2.8 db. 


Here are the dramatic facts about the new RCA developmental type 
A-1207 series of Ultra-Low-Noise Traveling-Wave Tubes. 


4.5 db Maximum Terminal Noise Figure. This is a realistic value of 
noise figure because it includes coupler losses. Because this is a maximum 
value, the average noise figure for tubes in this series is considerably 

less than 4.5 db. Laboratory tests of tubes of this series have shown 
terminal noise-figure values as low as 2.8 db. 


Advanced Proven Design. The design of the developmental type A-1207 
series is based on that of the well known RCA-6861. Only recently 
Zurich Airport reported 19,200 hours of service from a 6861. 


Complete S-Band Coverage. The developmental type A-1207 series 
offers coverage in bandwidths of 200 Mc to 800 Mc for S-band 
frequencies between 2200 Mc and 4100 Mc. 


1 Milliwatt Minimum Power Output. You'll obtain an output of 
over | milliwatt with a minimum gain of 20 db from any tube in 
this remarkable series. 


Most important of all, the RCA developmental type A-1207 series is a 
firm design, ready for immediate production and delivery to meet 

your schedules. Get full details about this unusual new line of 
ultra-low-noise traveling-wave tubes today. Contact the RCA Field Office 
nearest you. RCA Electron Tube Division, Harrison, N. J. 


RCA ELECTRON TUBE DIVISION FIELD OFFICES... INDUSTRIAL TUBE PRODUCTS SALES: Detroit 2, Michigan, 714 New Center Building, 
TRinity 5-5600 + Nework 2, N. J., 744 Brood St., HUmboldt 5-3900 + Chicago 54, IIlinois, Suite 1154, Merchandise Mart Plaza, WHitehall 
4-2900 « Los Angeles 22, Calif., 6355 E. Washington Bivd., RAymond 3-8361 + Burlingame, Calif., 1838 Ei Camino Real, OXford 7-1620. 
GOVERNMENT SALES: Nework 2, N. J., 744 Brood Street, HUmboldt 5-3900 + Dayton 2, Ohio, 224 N. Wilkinson St., BAldwin 6-2366 
Woshington 6, D. C., 1725 ‘'K'’ St., N.W., FEderal 7-8500. 
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